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The Technical Fishery Report Ser ies  was establ ished i n  1987, 
replacing the  Technical Data Report Series .  The scope of t h i s  new 
s e r i e s  has been broadened t o  include reports  t h a t  may contain da t a  
ana lys is ,  a1 though da ta  or iented reports  1 acking subs tan t ia l  
ana lys i s  will continue t o  be included. The new s e r i e s  maintains an 
emphasis on t imely reporting of recent ly gathered information, and 
t h i s  may sometimes requi re  use of data  subject  t o  minor fu tu re  
adjustments. Reports pub1 i shed in  t h i s  s e r i e s  a r e  general ly  
interim, annual, o r  i t e r a t i v e  r a t h e r  than f ina l  repor t s  summarizing 
a completed study ' o r  project .  They a re  technica l ly  or iented and 
intended f o r  use primarily by f i shery  professionals  and technica l ly  
or iented f i sh ing  industry representat ives .  Pub1 ica t ions  i n  t h i s  
s e r i e s  have received several e d i t o r i a l  reviews and a t  l e a s t  one 
b l i n d  peer review refereed by the d iv is ion ' s  ed i to r  and have been 
determined t o  be cons is ten t  with the  d iv is ion ' s  publ icat ion 
po l i c i e s  and standards. 
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ABSTRACT 

Provisions of t h e  1985 P a c i f i c  Salmon Treaty r e q u i r e  t h a t  i nc iden ta l  f i s h i n g  
mortal i t i e s  of chinook salmon be monitored and assessed a s  p a r t  of a  coordinated 
coastwide na tura l  s tock  r ebu i ld ing  program. During t h e  1987 f i s h i n g  season, 
chi nook salmon (Oncorhynchus tshawytscha) non- re t en t i  on regul a t i  ons were 
implemented in  t h e  Southeast  Alaska purse s e i n e  f i s h e r y  p r i o r  t o  1 August. This  
r egu la t ion  l i m i t e d  t h e  purse s e i n e  s a l e  (landed ca t ch )  of l a r g e  (228 in  t o t a l  
l ength)  chinook salmon t o  11,400 f i s h  (excluding A1 aska hatchery addon).  Small 
chinook salmon ( 5  21 i n )  could be r e t a ined  and so ld  a t  a l l  t imes.  Medi um chinook 
salmon (21-28 i n )  could be r e t a ined  f o r  personal use but could not  be so ld  a t  
any time. 

Through dockside observa t ions  of catch and sk ipper  in te rv iews ,  t h e  g ros s  chinook 
salmon ca tch  ( a l l  chinook salmon caught ,  including those  landed and so ld ,  
r e t a ined  f o r  personal use, re leased  a l i v e ,  and d iscarded)  was est imated t o  be 
10,784 f i s h  during t h e  non-re ten t ion  period and 7,636 f i s h  during t h e  r e t e n t i o n  
period.  A sepa ra t e  method of catch enumeration based p r imar i ly  on s a l e s  r e c e i p t  
( f i s h  t i c k e t )  d a t a  y ie lded  4,209 f i s h  during the  non-re ten t ion  period and 6,051 
f i s h  dur ing  t h e  r e t e n t i o n  per iod .  Dockside d a t a  ind ica ted  t h a t  t h e  g ros s  catch 
of small and medium chinook salmon was g r e a t e r  (67% and 59%, r e s p e c t i v e l y )  during 
t h e  non-re ten t ion  period than during t h e  r e t e n t i o n  per iod;  most l a r g e  chinook 
salmon (61%) were taken during t h e  r e t e n t i o n  period.  Because delayed m o r t a l i t y  
among chinook salmon r e l eased  a l i v e  was not  evaluated in  t h i s  s tudy ,  m o r t a l i t y  
r a t e s  were assumed t o  be 70% f o r  a l l  f i s h  r e l ea sed  a l i v e ;  2,358 (63.8%) smal l ,  
447 (12.1%) medium, and 889 (24.1%) were assumed t o  have d ied  a f t e r  r e l e a s e .  
Combined with t h e  est imated ca tch  (derived from dockside d a t a )  t h a t  were e i t h e r  
r e t a ined  f o r  personal use,  d i scarded ,  o r  so ld ,  we est imated a  t o t a l  m o r t a l i t y  
of 16,837 chinook salmon by t h e  s e i n e  f l e e t  in  1987. 

KEY WORDS: Chi nook salmon, re1 ease  mortal i  t y ,  purse s e i n e ,  g ross  ca t ch ,  1  anded 
ca t ch ,  personal use, Southeast  Alaska 



INTRODUCTION 

Prov i s i ons  o f  t h e  1985 P a c i f i c  Salmon T rea t y  between t h e  Un i t ed  S ta tes  o f  America 
and Canada (U.S. Senate T rea t y  Doc. No. 99-2, en te red  i n t o  f o r ce ,  March 18, 
1985), h e r e a f t e r  r e f e r r e d  t o  as P a c i f i c  Salmon T rea t y  o r  T rea ty ,  r e q u i r e  t h a t  
i n c i d e n t a l  f i s h i n g  mor ta l  i t i e s  o f  ch inook salmon (Oncorhynchus tshawytscha) be 
mon i to red  and assessed. I n c i d e n t a l  f i s h i n g  mor ta l  i ty  i nc l udes  a1 1  f i s h  t h a t  d i e  
as a  r e s u l t  o f  f i s h i n g  t h a t  a re  n e i t h e r  s o l d  no r  r e t a i n e d  f o r  personal  use. The 
p r o v i s i o n s  a re  p a r t  o f  an agreement t o  r e b u i l d  depressed n a t u r a l  ch inook  salmon 
s tocks  by 1998 th rough  a  coord ina ted  coastwide program. Accord ing  t o  Annex 11, 
Chapter 3, (1 )  , (e) , t h e  P a r t i e s  agree t o  "mon i to r ,  assess, and r e p o r t  i n c i d e n t a l  
f i s h i n g  m o r t a l i t i e s . "  Furthermore, " t h e  Commission s h a l l  annua l l y  t a k e  i n t o  
account, s t a r t i n g  i n  1988, t h e  impacts o f  f i s h i n g  m o r t a l i t i e s ,  as determined by 
t h e  Chinook Techn ica l  Committee i n  implement ing t h e  r e b u i l d i n g  program." 

One concern t o  t h e  Commission i s  e s t i m a t i n g  t h e  magnitude o f  new sources o f  
i n c i d e n t a l  f i s h i n g  mor ta l  i ty. Pr imary sources o f  i n c i d e n t a l  f i s h i n g  mor ta l  i t y  
i n c l u d e  ( 1 )  immediate o r  de layed mor ta l  i t i e s  o f  r e1  eased sub lega l  ch inook  salmon 
taken i n  se ine,  t r o l l ,  and s p o r t  f i s h e r i e s ,  (2)  g i l l  n e t  dropouts ,  (3)  f i s h  
d iscarded  a t  t h e  dock, and (4 )  non - repo r t i ng  o f  smal l  ch inook  salmon caught 
i n c i d e n t a l l y  i n  se i ne  f i s h e r i e s  and processed as p i n k  salmon. Such m o r t a l i t i e s ,  
if l a r g e ,  c o u l d  a f f e c t  ha r ves t  r a t e  r e d u c t i o n s  ( t r a n s l a t e d  t o  c a t c h  c e i l i n g s  i n  
some areas) which a re  necessary t o  r e b u i l d  depressed s tocks.  E x i s t i n g  sources 
o f  i n c i d e n t a l  m o r t a l i t y  t h a t  occur  a t  a  r e l a t i v e l y  s t a b l e  r a t e  were i m p l i c i t l y  
taken i n t o  account when t h e  c u r r e n t  ch inook salmon ca t ch  c e i l i n g s  ( t h a t  were 
needed t o  accompl ish t h e  scheduled r e b u i l d i n g )  were de r i ved .  

A  second concern o f  t h e  Commission i s  t o  b e t t e r  document and unders tand t h e  
coastwide magnitude o f  i n c i d e n t a l  f i s h e r y  mo r ta l  i t y  on ch inook  salmon. Th i  s  
concern stems f rom i n i t i a l  es t imates  t h a t  coastwide i n c i d e n t a l  f i s h e r y  m o r t a l i t y  
may account f o r  a  k i l l  o f  f rom 50 t o  100% o f  t h e  landed ca t ch  (CTC/PSC 1987).  

I n  t h e  Southeast A1 aska purse se ine  f i s h e r y ,  complex r egu l  a t i o n s  i n v o l v i n g  s i z e  
r e s t r i c t i o n s ,  and r e t e n t i o n  and n o n - r e t e n t i o n  pe r i ods  o f  ch inook  salmon ha rves t  
have been i n s t i t u t e d  by t h e  A laska Board o f  F i s h e r i e s  t o  conserve ch inook  salmon 
s tocks.  The t r a d i t i o n a l  sa l es  r e c e i p t  ( f i s h  t i c k e t )  method o f  ca t ch  enumerat ion 
has n o t  been adequate i n  r e c e n t  years  because f i s h  t i c k e t s  do n o t  a c c u r a t e l y  
r e c o r d  t h e  g ross  c a t c h  o f  ch inook salmon: i .e., a l l  ch inook  salmon caught by 
se i ne rs  i n c l u d i n g  f i s h  t h a t  were re leased  a1 i ve ,  landed, so ld ,  d i scarded  a t  t h e  
dock, and r e t a i n e d  f o r  personal  use. 

The A laska  Department o f  F i s h  and Game (ADF&G) began research  i n  1985 t o  
determine catches and i n c i d e n t a l  mo r ta l  i t i e s  o f  ch inook  salmon i n  t h e  Southeast 
A1 aska purse  se ine  f i s h e r y  (Van Alen and Sei  be1 1986, 1987) . Du r i ng  1985 a  se ine  
observer  program and analyses o f  f i s h  t i c k e t s  were used t o  es t ima te  t h e  magnitude 
of t h e  gross ca t ch  and t h e  f a t e  o f  a l l  s i z e  c lasses  o f  ch inook  salmon taken  
d u r i n g  t h e  l a r g e  ch inook  salmon n o n - r e t e n t i o n  p e r i o d  ( h e r e a f t e r  r e f e r r e d  t o  as 
n o n - r e t e n t i o n  p e r i o d ) .  I n  1986 onboard observa t ions  were combined w i t h  a  docks ide 
i n t e r v i e w  program and a n a l y s i s  o f  f i s h  t i c k e t s  t o  es t ima te  t h e  g ross  ca t ch  and 
i n c i d e n t a l  m o r t a l i t y  o f  ch inook salmon. We used a  docks ide obse rva t i on  and 
sk i ppe r  i n t e r v i e w  sampl ing program combined w i t h  an a n a l y s i s  o f  f i s h  t i c k e t s  t o  
es t ima te  t h e  g ross  ca t ch  and i n c i d e n t a l  f i s h i n g  m o r t a l i t y  o f  ch inook  salmon. 



Regu la t ion  o f  t h e  Southeast A laska purse  se ine  f i s h e r y  i s  based p r i m a r i l y  on 
h a r v e s t i n g  s u r p l  us numbers o f  p i n k  salmon (0. gorbuscha) , and t o  a  1  esser  degree, 
on su rp l us  numbers o f  sockeye (0. ne rka) ,  chum (0. k e t a ) ,  and coho (0. k i s u t c h )  
salmon. Annual catches o f  a1 1 spec ies by purse se ine  s i nce  1970 a re  shown i n  
Table  1. I n c i d e n t a l  catches o f  ch inook  salmon occur  i n  t h e  se ine  f i s h e r y  
th roughou t  Southeast A laska (F i gu re  1). I n  r e c e n t  years ,  52% t o  72% o f  t h e  purse 
se ine  ch inook  salmon ca t ch  has occur red  i n  D i s t r i c t  104. The amount o f  f i s h i n g  
e f f o r t  and ch inook  abundance i n f l u e n c e  annual ch inook catches.  Increased 
coastwide ch inook  abundance i n  response t o  t h e  r e b u i l d i n g  program and l a c k  o f  
a  d i r e c t e d  t r o l l  f i s h e r y  i n  t h e  se ine  areas have p robab ly  been s i g n i f i c a n t  
f a c t o r s  a f f e c t i n g  t h e  se ine  f i s h e r y  catches o f  ch inook  salmon. C a t c h a b i l i t y  o f  
ch inook salmon i s  n o t  be1 ieved  t o  have changed i n  r e c e n t  yea rs  s i n c e  no gear 
changes have been i n s t i t u t e d  i n  t h e  se ine  f l e e t .  S ince 1976 t h e  annual ch inook 
salmon landed  ca t ch  i n  t h e  purse se ine  f i s h e r y  has ranged f rom 1,400 t o  31,400 
(F i gu re  2 ) .  Dur ing  these  same years ,  ch inook salmon have accounted f o r  0.02% t o  
0.13% o f  t o t a l  salmon l and ings  (Tab le  1) .  The p r ima ry  f a c t o r  c o n t r i b u t i n g  t o  
t h e  number o f  ch inook  salmon landed appears t o  be t h e  amount o f  f i s h i n g  e f f o r t  
exe r t ed  i n  a  g i v e n  yea r  t o  ha rves t  h i g h  p i n k  salmon r e t u r n s  ( F i g u r e  3 ) .  The 
r e c e n t  inc reased  l and ings  may a l s o  be p a r t i a l l y  a t t r i b u t e d  t o  inc reased  p r i c e s  
f o r  ch inook  salmon which may have encouraged more c a r e f u l  s o r t i n g  o f  ch inook 
salmon i n  t h e  se ine  ca tch .  F i n a l l y ,  removal o f  t h e  s i z e  1  i m i t  on se ine  caught 
ch inook salmon f rom 1979 t o  1985 may a l s o  have c o n t r i b u t e d  t o  t h e  inc reased  
l and ings  d u r i n g  those  years .  

Chinook salmon s i z e  l i m i t s  were i n  e f f e c t  f o r  t h e  se ine  f i s h e r y  p r i o r  t o  1979 
and s i n c e  1986. From 1960 th rough  1970, t h e  minimum 1 egal  s i z e  was 26 i n  measured 
f rom t i p  o f  snout  t o  f o r k  o f  t a i l ;  f rom 1971 t o  1977 t h e  minimum l e g a l  s i z e  was 
reduced t o  26 i n  f rom t i p  o f  snout t o  t i p  o f  t a i l .  I n  1978 t h e  minimum l e g a l  
s i z e  was r a i s e d  t o  28 i n  f rom t i p  o f  snout t o  t i p  o f  t a i l .  From 1979 t o  1985, 
no s i z e  1 i m i  t s  were i n  e f f e c t .  S ince 1986, r e g u l a t i o n s  promulgated by t h e  A laska 
Board o f  F i s h e r i e s  have e s t a b l i s h e d  t h r e e  s i z e  c lasses  o f  ch inook  salmon based 
on measurements f rom t i p  o f  snout t o  t i p  o f  t a i l :  smal l  f i s h  (521 i n )  c o u l d  be 
r e t a i n e d  a t  a l l  t imes;  medium f i s h  (>21 i n  b u t  t 2 8  i n )  cou ld  be r e t a i n e d  f o r  
personal  uses b u t  cou ld  n o t  be s o l d  a t  any t ime;  and l a r g e  ch inook  salmon (228 
i n )  c o u l d  be r e t a i n e d  and s o l d  o n l y  d u r i n g  pe r i ods  s p e c i f i e d  by t h e  ADF&G i n  an 
e f f o r t  t o  c o n s t r a i n  t h e  landed ca t ch  t o  11,400 f i s h .  

METHODS 

1987 Purse Seine F i s h e r y  

As i n  1986, t h e  A laska Board o f  F i s h e r i e s  d i r e c t e d  t h a t  t h e  1987 purse se ine  
ca t ch  o f  l a r g e  ch inook  salmon be l i m i t e d  t o  11,400; t h i s  exc ludes t h e  Alaskan 
ha tchery  addon ( d e f i n e d  as an adjustment t o  t h e  quota based on p r e d i c t e d  A1 askan 
ha tchery  p r o d u c t i o n ) .  To accompl ish t h i s ,  n o n - r e t e n t i o n  r e g u l a t i o n s  were imposed 
f o r  t h e  f i r s t  weeks o f  t h e  f i s h e r y ,  when p i n k  salmon catches were smal l  and a 
g r e a t e r  p r o p o r t i o n  o f  t h e  i n c i d e n t a l l y  caught ch inook  salmon c o u l d  be re l eased  
a l i v e .  The f i s h e r y  was c losed  t o  t h e  t a k i n g  o f  l a r g e  ch inook  salmon i n  a l l  
f i s h i n g  p e r i o d s  p r i o r  t o  2  August, except  i n  t h e  waters  ad jacen t  t o  t h e  Hidden 
F a l l s  Hatchery  ( D i s t r i c t  112-22) and i n  Neets Bay ( D i s t r i c t  101-90) where non- 
r e t e n t i o n  was i n  e f f e c t  f rom 23 J u l y  th rough  1 August (Appendices A . l  t o  A.3). 



Throughout t h e  1987 season, se ine  f ishermen were encouraged t o  immediate ly  
r e l e a s e  ch inook salmon sma l l e r  than  28 i n .  However, smal l  ch inook  salmon cou ld  
be r e t a i n e d  and so ld ,  and medium ch inook salmon c o u l d  be kep t  f o r  personal  use 
b u t  cou ld  n o t  be so ld .  The r e g u l a t i o n  t o  a l l o w  r e t e n t i o n  o f  smal l  ch inook  salmon 
was implemented by t h e  Board o f  F i s h e r i e s  t o  p reven t  f ishermen f rom be ing  l e g a l l y  
l i a b l e  f o r  those  smal l  ch inook salmon which were i n c i d e n t a l l y  r e t a i n e d  and 
processed as p i n k  salmon. 

Dockside Sampling 

To es t ima te  t h e  g ross  ca t ch  o f  ch inook salmon i n  t h e  se ine  f i s h e r y ,  we mon i to red  
t h e  un load ing  process o f  vesse ls  and i n t e r v i e w e d  sk i ppe rs  a t  f i s h  p rocess ing  
f a c i l i t i e s  i n  Petersburg,  Cra ig ,  Ketch ikan,  Pe l i can ,  S i t k a ,  and Excurs ion I n l e t .  
M o n i t o r i n g  o f  t h e  vesse l  un load ing  process i n v o l v e d  t h r e e  b a s i c  elements.  F i r s t ,  
a l l  f i s h  s o l d  t o  t h e  processors  as ch inook salmon were counted, and t h e  spec ies 
and s i z e  c lasses  were v e r i f i e d  by ADF&G personnel .  Second, as i n d i v i d u a l  se ine  
boats  were o f f - l o a d e d  a t  t h e  docks and s o r t e d  by processor  personnel ,  catches 
o f  sockeye, p i n k ,  chum, and coho salmon were observed by ADF&G personnel  f o r  
ch inook salmon which had n o t  been c o r r e c t l y  so r ted .  Th i r d ,  a  v i s u a l  i n s p e c t i o n  
o f  t h e  vesse l  deck ( f r om  t h e  dock) was made f o r  ch inook  salmon which were removed 
onboard by t h e  vessel  crew and r e t a i n e d  f o r  personal  use. The s i z e  c l  ass (1  arge, 
medium, o r  sma l l )  was recorded f o r  each ch inook  salmon observed. Dur ing  
i n t e r v i e w s ,  each sk i ppe r  was asked i f  he had p r e v i o u s l y  s o l d  any ch inook salmon 
d u r i n g  t h i s  opening, and i f  any ch inook salmon caught d u r i n g  t h i s  opening had 
been r e t a i n e d  f o r  personal  use, g i ven  away, d iscarded  a t  sea, r e l eased  a1 i v e ,  
o r  d isposed o f  i n  some o t h e r  way. A n c i l l a r y  i n f o r m a t i o n  (e .g . ,  p e r m i t  numbers, 
dates,  and sa les  o f  o t h e r  species) needed t o  i d e n t i f y  t h e  f i s h  t i c k e t s ( s )  
assoc ia ted  w i t h  t h e  c u r r e n t  f i s h e r y  opening was recorded  t o  enable  a  comparison 
o f  a l t e r n a t i v e  es t imates  o f  ca t ch  (Appendix B.1.) .  Sampling was conducted 
th roughou t  t h e  season d u r i n g  bo th  non - re ten t i on  and r e t e n t i o n  pe r i ods .  

A t o t a l  o f  246 sk i ppe rs  were i n t e r v i ewed  and t h e i r  catches observed d u r i n g  o f f -  
l o a d i n g  on t h e  docks d u r i n g  t h e  1987 purse se ine  season; 164 o f  these  docks ide 
samples were conducted d u r i n g  t h e  n o n - r e t e n t i o n  p e r i o d  and 82 samples were 
conducted d u r i n g  t h e  r e t e n t i o n  p e r i o d  (Appendices C.1, C.2).  Throughout t h e  
season, i n t e r v i e w s  were made on 35 l and ings  i n  D i s t r i c t  101, 15 l and ings  i n  
D i s t r i c t  102, 4  l and ings  i n  D i s t r i c t  103, 70 l and ings  i n  D i s t r i c t  104, 12 
l and ings  i n  D i s t r i c t  109, 29 l and ings  i n  D i s t r i c t  110, 3  l and ings  i n  D i s t r i c t  
113, and 20 l and ings  i n  D i s t r i c t  114 (Appendix C.3). A t o t a l  o f  12 tenders  were 
sampled i n  D i s t r i c t s  104 ( 5  t ende rs ) ,  112 (5  t ende rs ) ,  113 ( 1  t e n d e r ) ,  and 
112/114 (1 tende r )  (Appendix C.4). 

Catch Estimation By Size Class 

Two es t imates  o f  ca t ch  were made, one u t i l  i z i n g  docks ide obse rva t i on  and sk i ppe r  
i n t e r v i e w  da ta  and t h e  second u t i l i z i n g  p r i m a r i l y  f i s h  t i c k e t  da ta .  Catch 
e s t i m a t i o n s  were made by s i z e  c l a s s  f o r  bo th  methods, and a l s o  by f i n a l  
d i s p o s i t i o n  f o r  t h e  docks ide observa t ion /sk ipper  i n t e r v i e w  method. F i s h  f e l l  
i n t o  e i t h e r  one o f  two ca tego r i es  based on f i n a l  d i s p o s i t i o n :  (1 )  ch inook  salmon 
re l eased  a l i v e  f rom t h e  n e t  o r  vessel  deck, and (2 )  ch inook  salmon t h a t  were 



dead, including dead f ish sorted immediately from other species and discarded, 
f ish kept for  personal use, f ish sold, and f ish sorted and discarded a t  the dock. 

Small 

Gross catch estimates for  small chinook salmon based on dockside 
observation/skipper interview data were s t r a t i f i ed  by fishing d i s t r i c t s  and 
s t a t i s t i c a l  weeks, and grouped by periods when retention and non-retention 
regulations were in e f fec t .  Strat i f icat ion by d i s t r i c t  was used t o  account for 
possible differences in abundance. Temporal s t r a t i f i ca t ion  was used because 
seiners' a t t i tudes  may d i f f e r  regarding the amount of care taken t o  sor t  small 
chinook salmon from pink salmon catches during retention and non-retenti on 
periods. S t ra t i f ica t ion  by time also reduced our re1 iance on the assumption that 
small chinook salmon abundance was constant through time. Gross catch of small 
chinook salmon within each seine fishing d i s t r i c t  by s t a t i s t i c a l  week and final 
disposition ( f i sh  released a1 ive, or dead f i sh)  were transformed into catch per 
boat h o u r  of e f for t  fished ( C P U E ) .  C P U E  ra tes  were then expanded over the total  
number of boat hours of fishing ef for t  reported in each d i s t r i c t  for  each 
s t a t i s t i c a l  week. In using the CPUE estimate we assumed that  fishermen did n o t  
target on chinook salmon in any d i s t r i c t  a t  any time during the fishing season. 
This assumption represents the goal of the regulations established by the Board 
of Fisheries. Another assumption made was that  a l l  small f i sh  captured were 
accounted for  by ei ther  being sorted out of pink catches on the dock, were 
observed by ADF&G personnel, or were reported t o  have been released or discarded 
by skippers in the interviews. 

Fish t icke t  data from the retention period were used to  estimate landed catch 
of small chinook salmon in two ways: (1) during the retention period, the number 
of small chinook salmon reported on f ish t ickets  was assumed to  equal the landed 
catch; and ( 2 )  for the non-retention period, small chinook salmon were estimated 
by expanding the retention period rates  of small chinook CPUE from f ish t icket  
data over the total  e f for t  in the non-retention period, by d i s t r i c t .  The f ish 
t icke t  catch estimate assumed that  any small f ish were sold and reported when 
they were sorted o u t  of pink catches on the dock during the retention period, 
and that  processor faci l  i t i e s  recorded accurate numbers of f ish sold as we1 1 as 
accurate weights. 

We contrasted the dockside observation/skipper interview based estimate of gross 
catch with the catch estimate derived from f ish t icke ts .  However, catch estimates 
derived from f ish t ickets  for small chinook salmon account only for  landed 
catches. 

Med i  um 

An estimated gross catch of medium chinook salmon was also made using dockside 
observation/skipper interview data. Again, estimates were s t r a t i f i ed  by fishing 
d i s t r i c t ,  s t a t i s t i c a l  week, and final disposition. The assumptions and 
just i f icat ions for  temporal and spati a1 s t ra t i f ica t ion  stated above for  small 
chinook salmon applied also t o  medium f i sh .  We also assumed tha t  medium f ish 
were representatively accounted for in the dockside observation/skipper interview 
program. Gross catch estimates of medium f ish were derived by expanding C P U E  



r a t e s  from dockside observat ion/skipper  in te rv iew d a t a  with t h e  t o t a l  f i s h i n g  
e f f o r t  in  each s t r a t a .  

Because medium chinook salmon could not  be so ld  throughout t h e  f i s h i n g  season, 
t h e r e  was no record of catch d a t a  recorded on f i s h  t i c k e t s .  An e s t ima te  of t h e  
gross  ca tch  of medium f i s h  was obtained f o r  t h e  r e t e n t i o n  period by expanding 
t h e  f i s h  t i c k e t  gross  catch es t imate  of l a r g e  f i s h  during t h e  r e t e n t i o n  period 
with r a t i o s  of medium t o  l a r g e  chinook salmon; r a t i o s  were der ived  from dockside 
observat ion/skipper  in te rv iew es t ima te s  of gross  ca tch  dur ing  t h e  r e t e n t i o n  
per iod .  During t h e  non-re ten t ion  per iod ,  t h e  g ros s  catch of medium f i s h  was 
der ived  by expanding the est imated f i s h  t i c k e t  g ros s  catch of l a r g e  chinook 
salmon from t h e  non-re ten t ion  period in  t h e  same manner, with r a t i o s  of medium 
t o  l a r g e  f i s h  by d i s t r i c t  during t h e  non-re ten t ion  period from dockside 
observa t ion/sk ipper  in te rv iew d a t a .  A comparison of gross  ca tch  est imated by 
both t h e  f i s h  t i c k e t  and dockside observat ion/skipper  in te rv iew methods was made. 

Large 

CPUE r a t e s  der ived  from dockside d a t a  f o r  l a r g e  chinook salmon by f i n a l  
d i s p o s i t i o n  were expanded over t o t a l  f i s h i n g  e f f o r t  by d i s t r i c t  and s t a t i s t i c a l  
week t o  obta in  a g ros s  catch es t imate .  J u s t i f i c a t i o n s  f o r  temporal and s p a t i a l  
s t r a t i f i c a t i o n  of l a r g e  chinook salmon a r e  t h e  same a s  s t a t e d  above f o r  small 
and medium chinook salmon. Another assumption was t h a t  a1 1 l a r g e  chinook salmon 
caught during t h e  non-re ten t ion  period were repor ted  by sk ippers  during t h e  
dockside in te rv iews .  

An e s t ima te  of g ros s  catch of l a r g e  chinook salmon during t h e  r e t e n t i o n  period 
was a v a i l a b l e  from f i s h  t i c k e t  da t a .  We assumed t h a t  t h e  f i s h  t i c k e t  repor ted  
landed ca tch  of l a r g e  chinook salmon during t h e  r e t e n t i o n  period was t h e  
equiva len t  of g ros s  catch because fishermen were 1 i  kely t o  s e l l  t h e  highly valued 
l a r g e  chinook salmon whenever poss ib l e .  During t h e  non-re ten t ion  period a CPUE 
es t ima te  of  g ros s  ca tch  of l a r g e  chinook salmon was derived from f i s h  t i c k e t  CPUE 
r a t e s  repor ted  during t h e  r e t e n t i o n  period.  Again, we assumed t h a t  chinook salmon 
abundance d id  not change throughout t h e  season. These CPUE r a t e s  were simply 
expanded by t o t a l  f i s h i n g  e f f o r t  a s  repor ted  by d i s t r i c t  and time period during 
t h e  non-re ten t ion  period.  In der iv ing  catch e s t ima te s  from f i s h  t i c k e t  d a t a ,  we 
assumed t h a t  only l a r g e  f i s h  were so ld  and recorded a s  l a r g e  f i s h  ( i . e . ,  no 
medium f i s h )  in  t h e  f i s h  t i c k e t  system. While we bel ieved f i s h  t i c k e t  catch 
e s t ima te s  f o r  1 a rge  chinook salmon were general l y  accu ra t e ,  we compared those  
e s t ima te s  with g ros s  CPUE es t imates  der ived f r o m t h e  dockside observat ion/skipper  
in te rv iew d a t a .  

Goals of t h e  dockside observat ion and sk ipper  in te rv iew program were t o  sample 
several  boats  per  s t a t i s t i c a l  week in  each d i s t r i c t .  Due t o  t ime and personnel 
c o n s t r a i n t s  t h i s  was not accomplished in  several  i n s t ances .  In ca ses  when no 
dockside samples were co l l ec t ed  during a s t a t i s t i c a l  week in  a d i s t r i c t  t h a t  was 
open t o  f i s h i n g ,  t h e  average r a t e  of chinook salmon per  boat-hour was c a l c u l a t e d  
from samples obtained during a l l  o the r  weeks sampled f o r  t h a t  d i s t r i c t .  The 
est imated ca tch  of each s i z e  c l a s s  of chinook salmon was ca l cu la t ed  by 
mul t ip ly ing  t h i s  average r a t e  by t h e  t o t a l  repor ted  f i s h i n g  e f f o r t  i n  r e spec t ive  
d i s t r i c t s  and s t a t i s t i c a l  weeks. This  problem occurred p r imar i ly  i n  D i s t r i c t s  
102, 103, 109, 113, and 114 (Appendix D . l ) .  Sample v a r i a b i l i t y  between d i s t r i c t s  
was high and was t i e d  t o  t h e  a v a i l a b i l i t y  of "acceptab le"  boats  t o  sample in  a 



given p o r t .  That i s ,  many boats o f f - l oad  p a r t i a l  o r  e n t i r e  catches t o  tenders 
on the  f i s h i n g  grounds o r  f i s h  more than one d i s t r i c t  dur ing  an opening. Also, 
t o t a l  sample e f f o r t  was r e l a t e d  t o  the  t o t a l  number o f  boats t h a t  f i shed  i n  a 
d i s t r i c t  i n  a g iven week (Appendix A.3); t he  more boats t h a t  f i shed,  t he  more 
observat ions and i n te rv iews  were conducted due t o  increased avai 1 abi 1 i t y  (Tab1 e 
-i \ 

Standard dev ia t i ons  associated w i t h  the  gross catch est imates from dockside 
observat ion/sk ipper  i n te rv iew  data were ca l  cu l  ated us ing the  binomi a1 formulas: 

where, 

and, 

i = s i z e  c lass,  

j = f i n a l  d i s p o s i t i o n ,  

ni j  = no. o f  f i s h  caught by sampled boats o f  s i z e  c lass  i and d i s p o s i t i o n  j, 

Nij = est imated catch o f  s i z e  c lass  i and d i s p o s i t i o n  j, 

p = number o f  boats sampled / t o t a l  number o f  boats f i shed  i n  a d i s t r i c t  
du r ing  a g iven s t a t i s t i c a l  week, 

V(Nij) = variance o f  t he  est imated catch o f  s i z e  c lass  i and d i s p o s i t i o n  j. 

I n  app ly ing  these ca l cu la t i ons ,  we assumed t h a t  boats were randomly sampled by 
observers on the  docks, and t h a t  chinook salmon were randomly caught by 
fishermen. Variances were ca l cu la ted  f o r  each s i z e  c lass  by f i n a l  d i s p o s i t i o n  
o f  chinook salmon and summed f o r  each s t a t i s t i c a l  week (by d i s t r i c t )  sampled. 
I n  cases where boats were sampled bu t  no chinook salmon were caught, we replaced 
values o f  zero w i t h  values o f  one t o  ob ta in  a variance o f  t h a t  sample. Variances 
o f  t he  t o t a l  ca tch  per  s t a t i s t i c a l  week were then summed over a l l  weeks t h a t  were 
sampled by d i s t r i c t .  Since samples were n o t  obtained f o r  a l l  weeks ( i n  some 
d i s t r i c t s )  t h a t  were open t o  f i s h i n g ,  t he  summed variances by d i s t r i c t  were 
weighted by t h e  t o t a l  weeks open t o  f i s h i n g .  The weighted variances f o r  each 
d i s t r i c t  were then summed t o  prov ide  a variance o f  t he  t o t a l  est imated gross 
catch o f  chinook salmon. 

Mortality Estimation By Size Class 

Morta l  i t y  o f  chinook salmon t h a t  were released a1 i v e  was est imated f o r  each s i z e  
c lass  by d i s t r i c t  and t ime per iod.  An assumed m o r t a l i t y  o f  70% was app l ied  t o  
the  est imated number o f  f i s h  re leased a l i v e .  I n  a r e p o r t  t o  t h e  P a c i f i c  Salmon 
Commission (PFC), ADF&G and NMFS (1987) r e l a t e d  the  pauc i t y  o f  in fo rmat ion  on 
morta l  i t y  o f  chinook salmon caught and re leased i n  the  commerci a1 seine f i s h e r y .  
The PFC adopted a wide range o f  m o r t a l i t y ,  50% t o  90%, r e f l e c t i n g  expected h igh  



l e v e l s  of delayed mor t a l i t y .  In t h i s  s tudy we have s e l e c t e d  t h e  median of t h i s  
range, 70% m o r t a l i t y ,  f o r  t h e  s o l e  purpose of present ing  a  poin t  e s t ima te  of 
chinook mor t a l i t y .  

S t r a t i f y i n g  t h e  m o r t a l i t y  e s t ima te s  by s i z e  c l a s s ,  d i s t r i c t ,  and non-re ten t ion  
and r e t e n t i o n  periods o f f e red  t h r e e  advantages.  

1 )  Estimates of chinook catch per  s e i n e  s e t  der ived  from onboard observer  
d a t a  documented a  d i f f e r ence  between s i z e  c l a s s e s  and i n j u r y  s t a t u s  of 
f i s h  r e l ea sed  a l i v e .  Van Alen and Seibel  (1987) repor ted  t h a t  i n j u r y  
s t a t u s  of small chinook salmon re leased  a1 ive  was 40% uninjured and 60% 
in ju red ,  while t h a t  of l a r g e  chinook salmon r e l eased  a l i v e  was 76% 
uninjured and 24% in ju red .  Medi um chi nook salmon re1 eased a1 i  ve were 32% 
uninjured and 68% in ju red .  

S t r a t i f i c a t i o n  by r e t e n t i o n  and non- re t en t i  on per iods  accounted f o r  
changes in  m o r t a l i t y  a s  t h e  dynamics of t h e  f i s h e r y  changed between 
per iods .  During l a r g e  pink salmon runs ,  i t  may be d i f f i c u l t  t o  s ee  o r  
e x t r a c t  small and medium chinook salmon u n t i l  they  have been brought 
aboard. Also, t h e  small f i s h  tend t o  g e t  g i l l e d  in  t h e  n e t  and k i l l e d  
when t h e  n e t  i s  pul led through t h e  power block (Van Alen and Seibel  
1987). During t h e  non-re ten t ion  per iod ,  p r i o r  t o  l a r g e  pink salmon 
ca t ches ,  fishermen a r e  encouraged t o  r e l e a s e  chinook salmon p r i o r  t o  
br inging them on board and t o  handle t h e  f i s h  quick ly  and with c a r e .  
That i s ,  i t  may be more f e a s i b l e  t o  r e l e a s e  chinook salmon in a  heal thy  
condi t ion  when fewer f i s h  of o t h e r  spec i e s  a r e  being caught .  

3 )  S t r a t i f i c a t i o n  by d i s t r i c t  reduced poss ib l e  sources of e r r o r  caused from 
geographical d i f f e r e n c e s  in  abundance. 

RESULTS 

1987 Purse Seine Fishery 

In  1987, purse s e i n e  gear  harvested 8.7 mi l l i on  salmon, inc luding  7 m i l l i o n  p i n k  
salmon, 311 thousand sockeye salmon, and 6 thousand chinook salmon (Table 3 ) .  
Four mi l l i on  pink salmon were harvested p r i o r  t o  2 August, when r e t e n t i o n  of 
l a r g e  chinook salmon became l e g a l .  Three mi l l i on  pink salmon were harvested 
during t h e  chinook salmon r e t e n t i o n  period which l a s t e d  from 2 August u n t i l  t h e  
season c losu re  (Tab1 e  4 ) .  

The t o t a l  repor ted  f i s h  t i c k e t  harves t  o f  l a r g e  chinook salmon was 4,473 f i s h  
(Table 5 ) ,  inc luding  3,970 (88.7%) f i s h  harvested during t h e  r e t e n t i o n  per iod ,  
63 (1.4%) f i s h  harvested near  Neets Bay terminal hatchery a rea ,  178 (4.0%) f i s h  
harvested near  Hidden F a l l s  Hatchery ( D i s t r i c t  112-22) p r i o r  t o  i n s t i g a t i o n  of 
non-re ten t ion  on 21 Ju ly ,  and 262 (5.9%) f i s h  e i t h e r  i l l e g a l l y  so ld  o r  
misreported by s i z e  c l a s s  and/or d i s t r i c t  on f i s h  t i c k e t s .  Seventy-nine percent  
of t h e  l a r g e  chinook salmon were harvested i n  D i s t r i c t  104, 9% in  D i s t r i c t  112 
( inc lud ing  t h e  Hidden F a l l s  s u b d i s t r i c t ) ,  3.5% in  D i s t r i c t  101, 3% in  D i s t r i c t  
102, and l e s s  than 0.2% i n  each of t h e  remaining d i s t r i c t s  ( D i s t r i c t s  103, 105, 
109, 111, 113, and 114) (Table 5 ) .  A t o t a l  of 1,801 small (521") chinook salmon 



were r e p o r t e d  caught by se ine  gear i n  1987, i n c l u d i n g  300 (16.6%) f i s h  caught 
near  Hidden F a l l s  ha tchery  ( D i s t r i c t  112-22), 561 (31%) f i s h  caught i n  D i s t r i c t  
104, 243 (13.5%) f i s h  caught i n  D i s t r i c t  110, 236 (13.1%) f i s h  caught i n  D i s t r i c t  
113, and 158 (9%) f i s h  caught i n  D i s t r i c t  1 (Table 6 ) .  

Dockside Samp7ing 

Non- re ten t i on  Pe r i od  

Dur ing  t h e  ch inook salmon n o n - r e t e n t i o n  p e r i o d  (28 June t o  1 August) a t o t a l  o f  
1,432 ch inook salmon were observed o r  accounted f o r  through docks ide observa t ions  
and sk i ppe r  i n t e r v i e w s ;  these i nc l uded  f i s h  so ld ,  r e l eased  a l i v e ,  kep t  f o r  
personal  use, and d iscarded  (Appendix C . l ) .  O f  t h e  812 smal l  ch inook salmon 
recorded, 30.8% were re leased  a l i v e ,  24.9% were d iscarded,  and 44.3% were kep t  
o r  so ld .  Small ch inook salmon were mos t l y  caught i n  D i s t r i c t s  101 (32.9%), 104 
(18.0%), 110 (13.3%), and 113 (12.6%). O f  t h e  352 medium chinook salmon recorded, 
15.06% were re l eased  a l i v e ,  35.8% were discarded, and 49.2% were kep t  (Appendix 
C . l ) .  Medium chinook salmon were mos t l y  caught i n  D i s t r i c t s  101 (27.0%), 104 
(18.8%), and 113 (20.7%). O f  t h e  268 l a r g e  ch inook salmon recorded, 64.9% were 
re leased  a l i v e ,  15.3% were discarded, and 19.8% were kep t  (Appendix C . l ) .  The 
m a j o r i t y  (55.6%) o f  l a r g e  chinook salmon were caught i n  D i s t r i c t  104. 

Re ten t ion  Per iod  

Dur ing  t h e  r e t e n t i o n  p e r i o d  (2  August t o  3 October),  a t o t a l  o f  539 ch inook 
salmon were observed o r  accounted f o r  through docks ide observa t ions  and sk i ppe r  
i n t e r v i e w s ;  these i nc l uded  f i s h  so ld ,  r e1  eased a1 i ve ,  kep t  f o r  personal  use, and 
d iscarded  (Appendix C.2). O f  t h e  200 smal l  ch inook salmon recorded, 29.5% were 
re leased  a1 i v e ,  15.5% were d iscarded,  and 55.0% were kep t  o r  s o l d .  Small ch inook 
salmon were mos t l y  caught i n  D i s t r i c t s  101 (20.5%), 102 (27.5%), 104 (18.5%), 
and 110 (23.5%). O f  t h e  100 medium chinook salmon recorded, 34.0% were re leased  
a l i v e ,  10.0% were discarded, and 56.0% were kep t  (Appendix C.2). Medium chinook 
salmon were mos t l y  caught i n  D i s t r i c t s  104 (38.0%) and 110 (20.0%). O f  t h e  239 
1 arge ch inook salmon recorded, 1 ess than 1.0% were r e 1  eased a1 i v e ,  and 99.2% were 
kep t  o r  so ld .  The m a j o r i t y  (70.3%) o f  l a r g e  ch inook salmon were caught i n  
D i s t r i c t  104 (Appendix C.2). 

Catch Estimation by Size Class 

The t o t a l  gross ca tch  es t imate  based on docks ide observa t ion  and sk i ppe r  
i n t e r v i e w  da ta  was 18,420 chinook salmon (Table 7, Appendix D. 1 ) .  The t o t a l  f i s h  
t i c k e t  es t imated  ca t ch  was 10,183 ch inook salmon (Table 8 ) .  

Small 

The gross ca t ch  es t ima te  de r i ved  f rom docks ide da ta  i nc l udes  an es t imated  10,291 
.(55.9%) smal l  ch inook salmon; 67.0% o f  t h e  es t imated  ca t ch  o f  smal l  ch inook 
salmon were caught d u r i n g  t h e  non - re ten t i on  pe r i od .  Dockside da ta  based CPUE 



es t ima te s  ind ica ted  t h a t  small chinook salmon were p r imar i ly  captured in  
D i s t r i c t s  101 (24.8%), 112 (15.8%), 104 (13.4%), 114 (12.7%), 113 (11 .1) ;  22.2% 
were captured in  a l l  t h e  o the r  d i s t r i c t s  (Table 8, Figure 4 ) .  

The f i s h  t i c k e t  der ived e s t ima te  of landed ca tch  f o r  small chinook salmon was 
1,333 (13.0%). As with t h e  dockside observat ion/skipper  in te rv iew es t ima te ,  a 
high percentage (45.0%) of t h e  small chinook salmon were est imated t o  have been 
captured during t h e  non-re ten t ion  por t ion  of t h e  season (Appendix E . l ) .  Based 
on f i s h  t i c k e t  ca tch  es t imates  small chinook salmon were caught p r imar i ly  in  
D i s t r i c t s  104 (54.0%), 110 (16.5%), 113 (16.1%), 112 (5.9%);  7.5% were captured 
in  a l l  t h e  o t h e r  d i s t r i c t s  (Appendix E . l ) .  

Med i  um 

The g ros s  ca tch  e s t ima te  derived from dockside d a t a  inc ludes  an es t imated  3,632 
(19.7%) medium chinook salmon; 58.7% of t h e  est imated ca tch  of  medium chinook 
salmon were caught during t h e  non-re ten t ion  period ( e a r l y  season) .  Dockside da t a  
based CPUE e s t ima te s  i nd ica t ed  t h a t  medium chinook salmon were p r imar i ly  captured 
in  D i s t r i c t s  104 (21.2%), 113 (23.3%), 112 (18.6%), 101 (11.6%), 114 (9.8%);  
15.5% were captured in  a l l  t h e  o the r  d i s t r i c t s  (Table 8, Figure 4 ) .  

The f i s h  t i c k e t  der ived  e s t ima te  of g ros s  catch f o r  medium chinook salmon was 
2,960 (29.7%); 54.4% of t h e s e  were est imated t o  have been captured in  t h e  non- 
r e t e n t i o n  period (Appendix E.2). Based on f i s h  t i c k e t  catch e s t ima te s  medium 
chinook salmon were caught pr imar i ly  i n  D i s t r i c t s  104 (44.9%), 113 (22.1%),  112 
(9.8%), 110 (7.5%), 101 (6.8%); 8.9% were captured in  a l l  t h e  o t h e r  d i s t r i c t s  
(Appendices E .  2 ,  E.3). 

Large 

The g ros s  ca tch  e s t ima te  derived from dockside d a t a  includes an est imated 4,497 
(24.4%) l a r g e  chinook salmon; 60.7% of t hese  l a r g e  chinook salmon were 
encountered during t h e  r e t e n t i o n  period ( l a t e  season) .  Dockside d a t a  based CPUE 
e s t ima te s  i nd ica t ed  t h a t  l a r g e  chinook salmon were p r imar i ly  captured in  
D i s t r i c t s  104 (62.0%),  112 (10.9%), 110 (7.3%); 19.8% were captured in  a l l  t he  
o the r  d i s t r i c t s  (Table 8 ,  Figure 4 ) .  

The f i s h  t i c k e t  der ived e s t ima te  of g ros s  catch f o r  l a r g e  chinook salmon was 
5,890 (57.4%); 32.6% of t h e s e  were est imated t o  have been captured during t h e  
non-re ten t ion  period (Appendix E.4). Based on f i s h  t i c k e t  ca tch  e s t ima te s  l a r g e  
chinook salmon were caught pr imar i ly  i n  D i s t r i c t s  104 (83.5%), 112 (3.5%), 110 
(4.5%) ; 8.4% were caught in  a l l  o the r  d i s t r i c t s  (Table 8 ,  Appendix E.4) .  

Standard dev ia t ions  of t h e  dockside d a t a  e s t ima te s  of g ros s  ca tch  of chinook 
salmon a r e  presented by d i s t r i c t  (Appendix D . l ) .  The s tandard dev ia t ion  of t h e  
t o t a l  ca tch  e s t ima te  (18,420 f i s h )  was 652.4, which i n d i c a t e s  our sample 
technique was adequate f o r  catch es t imat ion .  When examined by d i s t r i c t ,  t h e  
s tandard dev ia t ion  was higher  i n  proport ion t o  t h e  est imated catch when t h e r e  
were few weeks sampled in  r e l a t i o n  t o  t h e  t o t a l  weeks f i s h e d ,  o r  when no f i s h  
were repor ted  caught from sampled boats .  



Disposition of Estimated Catches 

Twenty-nine percent  (5,277)  of t h e  gross  catch of chinook salmon (derived from 
dockside d a t a )  was est imated t o  have been re leased  a l i v e  dur ing  t h e  1987 purse 
s e i n e  season.  The remaining port ion of t h e  ca tch  (71%) was e i t h e r  d i scarded ,  
kept f o r  personal use,  o r  so ld  (Table 7 ) .  Of t h e  f i s h  r e l ea sed  a1 ive ,  3,945 
(74.8%) were r e l ea sed  during t h e  non-retent ion per iod ,  inc luding  2,521 (63.9%) 
small f i s h ,  305 (7.7%) medium f i s h ,  and 1,119 (28.4%) l a r g e  f i s h .  During t h e  
r e t e n t i o n  per iod ,  1,332 (25.2%) chinook salmon were re1 eased a1 ive ,  inc l  udinq 
846 (63.5%) small chinook'salmon, 334 (25.1%) medium f i s h ,  and 152 (11.4%) l a r g e  
f i s h  (Table 7 ) .  

Morta7ity Estimation by Size C7ass 

The m o r t a l i t y  e s t ima te  f o r  a l l  chinook salmon r e l eased  a l i v e  was 3,694 f i s h  
(Tab1 e 9) .This  inc ludes  2,358 (63.8%) smal l ,  447 (12.1%) medi um,  and 889 (24.1%) 
l a r g e  chinook salmon. Seventy-f ive percent  (2,763 f i s h )  of t h i s  est imated 
m o r t a l i t y  occurred during t h e  non-re ten t ion  period.  The h ighes t  m o r t a l i t y  l e v e l s  
of small chinook salmon occurred in  D i s t r i c t s  114 (33.6%), 101 (31.6%), and 104 
(12.4%). For medium and l a r g e  chinook salmon, t h e  h ighes t  m o r t a l i t y  l e v e l s  
occurred in  D i s t r i c t  104 (58.4% and 55.3%, r e s p e c t i v e l y )  during t h e  non-re ten t ion  
period.  Combined with t h e  est imated ca tch  (derived from dockside d a t a )  of f i s h  
t h a t  were e i t h e r  r e t a ined  f o r  personal use,  d i scarded ,  o r  s o l d ,  we est imated a 
t o t a l  m o r t a l i t y  of 16,837 chinook salmon by the  s e i n e  f l e e t  in  1987. 

DISCUSSION 

We recommend caut ion  in  applying t h e  f ind ings  presented .  While dockside sample 
s i z e s  were l imi t ed  in  some d i s t r i c t s  and per iods ,  t h e r e  were o t h e r  poss ib l e  
sources of e r r o r ,  including (1) not sampling t h e  e n t i r e  ca tch  of a boat t h a t  was 
observed and interviewed ( e .g . ,  i f  po r t i ons  of t h e  ca tch  were off- loaded t o  
tenders  p r i o r  t o  landing a t  t h e  dock); (2)  fishermen not providing accura te  
enumeration of f i s h  t h a t  were re leased  a1 ive  and d iscarded;  (3)  f a i l u r e  t o  r e p o r t  
small chinook salmon on f i s h  t i c k e t s ;  (4)  use of average weights of f i s h  by 
processor  personnel t o  determine t o t a l  ca tch  ( a s  opposed t o  counting ind iv idua l  
f i s h )  ; (5)  i n a b i l i t y  of Fish and Game personnel t o  accu ra t e ly  observe ca tches  
of medium chinook salmon; and (6) s i n g l e  boats  ca tch ing  a d i sp ropor t iona te ly  high 
number of chinook salmon ( i . e . ,  poss ib le  t a r g e t i n g ) .  

Comparison of Catch Estimates By Size Class 

Realizing t h e  unce r t a in ty  of  t h e  assumptions f o r  t hese  two methods of catch 
e s t ima t ion ,  t h e i r  inherent  d i f f e r e n c e s  by d e f i n i t i o n  and method, and t h e  
l i m i t a t i o n s  of each da t a  base we do not suggest  d i r e c t l y  comparing t h e  two d a t a  
bases t o  i n d i c a t e  t h e  r e l i a b i l i t y  of e i t h e r  e s t ima to r .  Table 10 shows t h e r e  a r e  
gross  d i f f e r e n c e s  in  CPUE between t h e  two e s t ima to r s .  When examining t h e  two 



catch estimates (18,420 for  dockside data and 10,260 for f ish t icke t  data) large 
differences ex is t  in the estimates by s ize class and d i s t r i c t .  The strengths 
and weaknesses of each estimator were therefore examined. 

Small 

The dockside data estimated gross catch was 10,291 small chinook salmon, while 
the f ish t icke t  estimated landed catch was 1,333 f i sh .  The f ish t icke t  estimate 
does n o t  include small f ish released al ive or discarded prior t o  off-loading. 
The dockside observation/skipper interview estimate includes 3,367 small f ish 
released a1 ive, b u t  small f ish discarded or kept were n o t  estimated separately 
in the analyses from small f ish t h a t  were sold. We anticipated that  the dockside 
data estimate would be the larger of the two estimates. However, the large 
discrepancy between the two estimates indicated that  several problems existed 
with the f ish t icket  data. 

(1) Underreporting of small chinook salmon on f ish t icke ts  i s  apparent. 
Small chinook salmon are frequently n o t  sorted from pink catches and are 
ultimately sold as pink salmon. This varied between processing faci 1 i t i  es 
and was influenced by the level of expertise of the i r  grading crews. 

(2) The number of small f ish reported on f ish t ickets  i s  often determined 
by applying an average weight of small chinook salmon t o  the total  pounds 
sold. The average weight figure may vary between weeks and between 
different  processors. In dockside observations, where actual numbers of 
small chinook salmon were accurately counted as they were off-1 oaded, 
a total  of 361 small chinook salmon crossed the dock, while only 210 
small chinook salmon were reported on f ish t icke ts  for  the same boats 
(Appendix C.5). These data indicated that  processors consistently 
underestimated the total  number of small chinook salmon 1 anded by ei ther  
applying inaccurate average weights t o  the total  pounds of small f ish 
sold, or by discarding or giving away some small chinook salmon rather 
than accepting them for processing. 

The dockside d a t a  estimate of small chinook salmon caught had a sl  ight downward 
bias because a number of boats that  were interviewed had off-loaded pink salmon 
catches previously to  tenders. This bias included 11 boats that  fished in 
Distr ic t  101, 43 boats that  fished in Distr ic t  104, 3 boats from Dis t r ic t  102, 
1 boat from Distr ic t  103, 1 boa t  from Distr ic t  110, 1 boat from Distr ic t  112, 
and 14 boats from Distr ic t  114 ( total  = 74 boats). These samples were included 
in the analysis because information on the other s ize classes of chinook salmon, 
as well as interview information, were s t i l l  available. To assess the extent of 
underestimation, several tender boat  catches were sampled from which C P U E  ra tes  
for  small chinook salmon by d i s t r i c t  and time period were obtained (Appendix 
C.4). CPUE ra tes  from five tenders sampled from Dis t r ic t  104 and 1 tender sampled 
from Dis t r ic t  114 during the non-retention period indicated that  an average of 
five small chinook salmon per boa t  per fishing day (15-h period) could be 
attributed to  the underestimation of small chinook salmon from boats that  were 
n o t  completely sampled in Distr ic ts  104 and 114. For the 41 boats that  fished 
during the non-retention period in these two d i s t r i c t s ,  t h i s  amounted to  an 
estimated 205 small chinook salmon that  were not included in the total  gross 
catch estimate. No tender boat catches were sampled from the other d i s t r i c t s  or 
during the retention period (Appendix C.4). Even though we were uncertain of 



t h e  t o t a l  underes t imat ion  o f  smal l  ch inook salmon, t h e  a v a i l a b l e  t ende r  boat  
samples i n d i c a t e d  t h a t  i t  was sma l l .  We f e e l  t h e  t r u e  g ross  ca t ch  es t ima te  o f  
smal l  ch inook  salmon was c l o s e l y  approximated by t h e  docks ide obse rva t i on / sk i ppe r  
i n t e r v i e w  es t ima te .  The p r e s e n t l y  r e p o r t e d  f i s h  t i c k e t  ( landed)  c a t c h  appeared 
t o  be cons ide rab l y  l owe r  than  t h e  t r u e  landed ca t ch  due t o  under repor ted  sa les  
o f  smal l  ch inook  salmon. 

Medi um 

A  comparison o f  t h e  gross ca t ch  es t imates  o f  medium ch inook  salmon showed s im i  1  a r  
r e s u l t s  w i t h  t h e  two methods used. The docks ide sk i ppe r  i n t e r v i e w s  o f f e r e d  t h e  
o n l y  means f o r  o b t a i n i n g  ca t ch  i n f o r m a t i o n  on medi um ch inook  salmon because t h e y  
cou ld  n o t  be s o l d  and no r e p o r t i n g  o f  them was r e q u i r e d .  The docks ide 
observa t ion /sk ipper  i n t e r v i e w  es t ima te  y i e l d e d  3,632 medium f i s h ,  w h i l e  t h e  f i s h  
t i c k e t  es t ima te  y i e l d e d  2,960 medium f i s h .  The es t ima te  d e r i v e d  f rom docks ide 
o b s e r v a t i  on/sk ipper  i n t e r v i e w  da ta  most 1  i k e l y  underest imated t h e  t r u e  gross 
ca tch .  F i s h  cou ld  be kep t  o r  g i ven  away, b u t  some f ishermen may have chosen n o t  
t o  d i s c l o s e  such i n f o r m a t i o n .  

The c a t c h  es t ima te  o f  medium ch inook  salmon us i ng  f i s h  t i c k e t  d a t a  was a l s o  
cons idered  t o  be o f  l i m i t e d  accuracy.  S ince no medium f i s h  were r e p o r t e d  on f i s h  
t i c k e t s ,  t h e  o n l y  means t o  es t ima te  ca t ch  w i t h  f i s h  t i c k e t  da ta  was by combining 
r e p o r t e d  f i s h  t i c k e t  catches o f  1  arge ch inook  salmon and observed docks ide  ca t ch  
r a t i o s  o f  medium t o  1  arge f i s h .  Dur ing  bo th  r e t e n t i o n  and n o n - r e t e n t i o n  pe r i ods ,  
es t imated  catches o f  medium ch inook salmon were l a r g e s t  i n  D i s t r i c t  104 (52.8% 
and 44.9%, r e s p e c t i v e l y ) .  Th i s  i s  a t t r i b u t e d  t o  t h e  h i g h  catches o f  l a r g e  ch inook  
salmon i n  D i s t r i c t  104 r a t h e r  than  a  h i g h  ca t ch  r a t i o  o f  medium t o  l a r g e  f i s h  
i n  t h i s  d i s t r i c t .  Another f a c t o r  w i t h  t h e  f i s h  t i c k e t  g ross  ca t ch  es t ima te  was 
t h a t  d u r i n g  t h e  n o n - r e t e n t i o n  p e r i o d  t h e  r a t i o s  o f  medium t o  l a r g e  ch inook  salmon 
( d e r i v e d  f r om docks ide da ta )  i n  D i s t r i c t s  101 and 113 were h i g h  because i n  each 
d i s t r i c t  one sk i ppe r  r e p o r t e d  l a r g e  i n c i d e n t a l  catches o f  medium ch inook  salmon. 
That i s ,  p o s s i b l e  t a r g e t i n g  by one o r  two boa ts  may have upwardly b iased  t h e  CPUE 
r a t e s .  These h i g h  catches were o u t l i e r s  i n  t h e  docks ide  i n t e r v i e w  da ta ,  b u t  i t  
i s  known t h a t  boa ts  w i l l  o c c a s i o n a l l y  s e t  on a  school o f  ch inook  salmon. The 
assumption was s t i l l  h e l d  t h a t  f ishermen d i d  n o t  t a r g e t  on areas known t o  have 
h i g h  d e n s i t i e s  o f  ch inook  salmon, and i t  was cons idered i n a p p r o p r i a t e  t o  exc lude 
such catches f rom t h e  da ta  base. The percentage o f  t h e  f l e e t  t h a t  p e r i o d i c a l l y  
ob ta ined  h i g h  i n c i d e n t a l  catches o f  ch inook salmon was n o t  determined. Such h i g h  
catches were dependent upon i n d i v i d u a l  f i s h i n g  s t r a t e g i e s ,  and d i s t r i c t  and t i m e  
o f  f i s h i n g  i n  r e l a t i o n  t o  l o c a l  abundance and d i s t r i b u t i o n  o f  sub lega l  ch inook  
salmon. Given t h a t  bo th  ca t ch  es t imates  were dependent on t h e  sk i ppe r  i n t e r v i e w  
data,  we cons idered  them t o  be minimum es t imates .  

Large 

A comparison o f  t h e  g ross  ca t ch  es t imates  o f  1  arge ch inook  salmon showed s im i  1  a r  
r e s u l t s  between t h e  two methods used. The docks ide obse rva t i  on/sk i  p -per  i n t e r v i e w  
es t ima te  y i e l d e d  4,497 l a r g e  f i s h ,  w h i l e  t h e  f i s h  t i c k e t  es t ima te  y i e l d e d  5,890 
l a r g e  f i s h  caught over  t h e  e n t i r e  season. The r e t e n t i o n  p e r i o d  es t imates  o f  
l a r g e  ch inook  g ross  ca t ch  were s i m i l a r  (2,731 f i s h  f rom docks ide da ta  and 3,970 
f i s h  f rom f i s h  t i c k e t  da ta ) ,  w h i l e  t h e  n o n - r e t e n t i o n  p e r i o d  es t ima tes  were q u i t e  
c l o s e  (1,766 f i s h  f rom docks ide da ta  and 1,920 f i s h  f rom f i s h  t i c k e t  d a t a ) .  We 



assumed t h e  r e t e n t i o n  p e r i o d  f i s h  t i c k e t  es t ima te  was t h e  bes t  es t ima te  o f  gross 
ca t ch  because f ishermen g e n e r a l l y  s e l l  t h e  h i g h l y  va lued  1  arge ch inook  salmon 
when i t  i s  l e g a l  t o  do so. The l owe r  docks ide d a t a  es t ima te  was sub jec ted  t o  
e r r o r s  i n  t h e  d a t a  such as t o o  few samples ob ta ined  i n  some s t a t i s t i c a l  weeks 
and/or d i s t r i c t s .  

S ince no l a r g e  ch inook  salmon cou ld  be l e g a l l y  r e t a i n e d  o r  landed, t h e  docks ide 
d a t a  es t ima te  r e l i e d  comp le te ly  on t h e  v a l i d i t y  o f  s k i ppe r  i n t e r v i e w s .  We were 
unable  t o  eva lua te  t h e  v a l i d i t y  o f  s k i ppe r  i n t e r v i e w  da ta  i n  t h i s  s tudy .  

The f i s h  t i c k e t  d e r i v e d  es t ima te  o f  l a r g e  ch inook ca t ch  f o r  n o n - r e t e n t i o n  was 
based on r a t e s  o f  CPUE o f  l a r g e  ch inook  salmon caught d u r i n g  t h e  r e t e n t i o n  
pe r i od .  T h i s  e s t i m a t o r  r e l i e s  on t h e  assumption t h a t  l a r g e  ch inook  abundance i s  
t h e  same i n  each d i s t r i c t  th roughou t  t h e  season. However, abundance between 
d i s t r i c t s  was known t o  va ry .  F i gu re  4  showed t h a t  l a r g e  ch inook  salmon were 
caught p r i m a r i l y  i n  D i s t r i c t  104, w h i l e  smal l  ch inook  salmon catches were 
s c a t t e r e d  th roughou t  Southeast A laska ( D i s t r i c t s  101, 102, 103, 105, 109, 110, 
112, 113, and 114). When d i s t r i c t s  were poo led  by i n s i d e  and o u t s i d e  waters  i n  
Southeast A1 aska, 1  arge ch inook salmon were p redominan t l y  caught i n  o u t s i d e  
waters  and smal l  ch inook  salmon were p redominan t l y  caught i n  i n s i d e  waters  
(F i gu re  5 ) .  A lso,  p o s s i b l e  changes i n  abundance th roughou t  t h e  season were 
unreso lved.  Est imated gross ca t ch  i n f o r m a t i o n  f rom docks ide d a t a  i n d i c a t e d  t h e r e  
were no t r e n d s  i n  ch inook  abundance over  t i m e  (F i gu re  6 ) .  A f t e r  e a r l y  September 
( s t a t i s t i c a l  week 36), es t imated  catches o f  a l l  s i z e  c lasses  dropped o f f  as 
f i s h i n g  e f f o r t  s h i f t e d  f rom t a r g e t i n g  on p i n k  salmon t o  f a l l  chum salmon runs  
(F i gu re  6 ) .  Poo l i ng  t h i s  da ta  by pe r i ods  o f  r e t e n t i o n  and n o n - r e t e n t i o n  pe r i ods  
showed t h a t  more smal l  ch inook salmon were es t imated  t o  have been caught e a r l y  
i n  t h e  season ( n o n - r e t e n t i o n  pe r i od )  than  1  a t e r ;  s l  i g h t l y  more 1  arge ch inook 
salmon were caught l a t e r  i n  t h e  season ( r e t e n t i o n  p e r i o d )  than  e a r l i e r  (F i gu re  
7 ) .  Severa l  i n t e r a c t i n g  f a c t o r s  were as f o l l  ows: 

(1)  There may have been a  l a c k  o f  r e p o r t i n g  o f  l a r g e  ch inook  salmon caught 
and re l eased  and/or kep t  d u r i n g  t h e  n o n - r e t e n t i o n  p e r i o d .  I n  t h i s  case, 
t h e  n o n - r e t e n t i o n  p e r i o d  ca t ch  es t ima te  o f  l a r g e  ch inook  salmon would 
have been b iased  downward. As s t a t e d  above, t h i s  source o f  e r r o r  cou ld  
n o t  be eva l  uated. 

Small ch inook  salmon may have been s o r t e d  more c a r e f u l l y  o u t  o f  p i n k  
salmon catches e a r l y  i n  t h e  season when p i n k  catches were l ow  than  l a t e r  
i n  t h e  season when p i n k  catches inc rease .  As p i n k  salmon catches 
increased,  i t  was more d i f f i c u l t  f o r  bo th  f ishermen and p rocess ing  
personnel  t o  i d e n t i f y  and s o r t  smal l  ch inook  salmon f rom p i n k  salmon. 
Thus, ou r  bes t  means o f  o b t a i n i n g  a  f i s h  t i c k e t  based c a t c h  es t ima te  o f  
1  arge ch inook  salmon d u r i n g  t h e  n o n - r e t e n t i  on p e r i o d  was by a p p o r t i o n i n g  
r e t e n t i o n  p e r i o d  CPUE r a t e s  t o  t h e  r e p o r t e d  f i s h i n g  e f f o r t  by d i s t r i c t  
d u r i n g  n o n - r e t e n t i o n .  The f a c t o r s  d iscussed above may have i n f l  uenced 
t h e  v a l i d i t y  o f  ou r  assumptions. I f  abundance o f  l a r g e  ch inook  salmon 
does i nc rease  l a t e r  i n  t h e  season, then  ou r  n o n - r e t e n t i o n  p e r i o d  f i s h  
t i c k e t  es t ima te  o f  ca t ch  would be b iased  upward. I f  abundance does n o t  
change over  t ime,  then  our  n o n - r e t e n t i o n  p e r i o d  f i s h  t i c k e t  es t ima te  o f  
c a t c h  i s  r e l i a b l e .  



Mortality Estimation By Size C7ass 

The estimates of mortality provides only a possible magnitude of true mortality 
of chinook salmon released alive from the Southeast Alaska purse seine fishing 
boats. The delayed mortal ity level used in this study was based on the assumption 
that chinook salmon released alive in the purse seine fishery are subjected to 
very high rates of mortality. It was not in the scope of this study to determine 
del ayed mortal i ty 1 eve1 s, and past research does not provide concl usi ve resul ts 
of mortality levels. Research has been hampered because there is no adequate 
means of determining delayed mortality. On the other hand, fish retained for 
observation can be subjected to other non-fishing related stresses such as 
temperature increases, being handled, loss of scales or other injuries, and 
crowding in tanks. 

Thus it is valuable to be able to determine the extent of total catch and 
incidental fishing mortal i ty imposed on chinook salmon popul ati ans given the 
complex regulations set by the Alaska Board of Fisheries. To date, this mortality 
has been estimated solely on the basis of reported sales of small and large 
chinook salmon. This fish ticket method did not account for any incidental 
fishing mortality associated with non-retention regulations, the apparent 
underreporting o'f small chinook salmon in the fish ticket system, the regulation 
allowing fishermen to keep or give away small and medium chinook salmon, or the 
regulation allowing small chinook salmon to be sold as pink salmon. The dockside 
observation and skipper interview program allowed a closer examination of these 
incidental fishing mortal ities. While problems will continue to exist concerning 
the validity of the interview data, the program allows us to approximate the 
rates of the various mortalities of chinook salmon incidental to the purse seine 
fishery. This can be done at a relatively low cost to the department given that 
other port sampling projects continue to be conducted. 

CONCLUSIONS 

1. The estimates of catch derived from both fish ticket data and dockside 
observati on/skipper interview data can be useful to managers provided the 
limitations that were discussed above are taken into consideration. 

2.  Retention period large chinook salmon CPUE rates (derived from fish ticket 
data) appl i ed to fishing effort during the non-retenti on period provided 
the best estimate of large chinook catch, but the associated assumptions 
should be considered while interpreting this data. 

3. Given the limitations of estimating medium chinook salmon catches, we 
concl ude that both the dockside observation/skipper interview catch estimate 
and the fish ticket catch estimate may have underestimated the gross catch 
of medium chinook salmon. The extent of underestimation was not determined. 
For estimating gross catches of medium chinook salmon dockside 
observation/skipper interview data is currently the only data source 
available. Interview data may not always be objective because of political 
tension between the fishing industry and management. 



4. The dockside d a t a  es t imat ion  method was bes t  used f o r  e s t ima t ing  t h e  g ros s  
ca tch  of small chinook salmon. Problems i d e n t i f i e d  with ob ta in ing  complete 
samples should be e l imina ted  from t h e  d a t a  base in  t h e  f u t u r e .  Only boats  
t h a t  have complete loads  from a d i s c r e t e  f i s h i n g  period should be sampled, 
and a l l  f i s h  spec i e s  should be observed during t h e  o f f - load ing  process .  I t  
i s  common i n  some p o r t s  f o r  boats  t o  o f f - load  l a r g e  pink salmon ca t ches  t o  
t ende r s  and then br ing only "money f i s h "  (chinook, coho, sockeye, and chum 
salmon) t o  t h e  docks. I f  t h i s  occurs ,  i t  would be p r e f e r a b l e  t o  g e t  a  r a t e  
of t h e  number of pink salmon per  small chinook salmon from t ende r  boa ts .  
This  r a t e  could be obtained by observing t h e  o f f - load ing  of a t  l e a s t  one 
t ende r  boat per  week per  d i s t r i c t .  Then, f o r  individual  s e i n e  boats  t h a t  
were sampled a t  t h e  dock, t h i s  r a t e  can be appl ied t o  t h e  t o t a l  number of 
pink salmon previous ly  of f - loaded  t o  tenders  t o  apport ion a  number of small 
chinook salmon t o  t h a t  boa t ' s  t o t a l  ca tch .  Boats t h a t  have f i shed  in  more 
than one d i s t r i c t  should not be sampled. Also, we recommend ob ta in ing  samples 
of a t  l e a s t  t h r e e  boa ts  from each d i s t r i c t  during each s t a t i s t i c a l  week i n  
which f i s h i n g  i s  allowed. 
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Table 1. Annual landed salmon catches reported on f i s h  t i c k e t s  by species i n  numbers 
(thousands) a n d  percents in  the  Southeast Alaska purse seine f i she ry .  1970-87.  

Chinook Sockeye Coho Pink C h u m  Total 
Year No. Percent No. Percent No. Percent No. Percent No. Percent No. 

Ave. 
70-86 12 0.07 386 2.50 276 1.78 16.702 87.27 1,117 8.37 18.493 



T a b l e  2 .  T o t a l  sample e f f o r t  ( b o a t - h o u r s  s a m p l e d l t o t a l  b o a t - h o u r s  f i s h e d )  
comp le ted  f o r  t h e  p u r s e  s e i n e  d o c k s i d e  o b s e r v a t i o n  and s k i p p e r  
i n t e r v i e w  p rog ram i n  S o u t h e a s t  A l a s k a ,  1987.  T o t a l  b o a t s  f i s h e d  
by d i s t r i c t  and week were o b t a i n e d  f r o m  f i s h  t i c k e t  d a t a .  

N o n - R e t e n t i o n  P e r i o d :  
P e r c e n t  o f  T o t a l  

D i s t r i c t  B o a t -  Hours Sampl ed 

R e t e n t i o n  P e r i o d :  
P e r c e n t  o f  T o t a l  

Boa t -Hou rs  Sampled 



T a b l e  3 .  Landed salmon c a t c h e s  r e p o r t e d  on f i s h  t i c k e t s  f o r  t h e  S o u t h e a s t  
A laska  p u r s e  s e i n e  f i s h e r y  by  d i s t r i c t ,  1 9 8 7 .  

Numbers o f  F i s h  

D i s t r i c t  C h i n o o k Y o c k e y e  Coho P i n k  Chum T o t a l s  

T o t a l s  6 , 2 8 8  3 1 1 , 1 8 7  1 3 1 , 4 4 3  7 , 0 8 2 , 2 2 2  1 , 2 5 1 , 7 4 8  8 , 7 8 2 , 8 8 8  

a I n c l u d e s  1 8 0 1  s m a l l  ( < 2 1 " )  c h i n o o k  salmon.  
I n c l u d e s  a l l  w a t e r s  o f  D i s t r i c t  1 1 2 ,  e x c e p t  1 1 2 - 2 2  (H idden  F a l l s ) .  



Table 4. Landed catch of pink salmon reported on f i s h  t i c k e t s  i n  t h e  1987 Southeast Alaska commercial purse s e i n e  f i s h e r y  by d i s t r i c t  and week. 

Landed Catch by D i s t r i c t  (number of pink salmon) 
S t a t  Inc lus ive  
Week Dates 1 0 1  102 103 104 105 109 110 111 112 ' 112-22 113 114 Tota l s  

26 2 1  Jul  - 27 Jul 
27 28 Jul - 4 Jul 7,368 3.788 12.546 23.702 
28 5 Jul - 11 Jul 195 52 9.015 38.974 40.014 400 481.759 570.409 
29 12 Jul  - 18 Jul  57.908 191 86.421 296.203 5.680 261.920 39.226 83.992 831.541 
30 19 Jul  - 25 Jul 238.691 103.043 38.440 514.278 174.544 68,318 32.227 1.169.541 
31  26 Jul  - 1 Aug 121.617 36.163 145.499 61.536 460.601 332.183 198.320 7.397 1.363.316 

Tota l s  (Weeks 27-31) 

2 Aug - 8 Aug 
9 Aug - 15 Aug 
16 Aug - 22 Aug 
23 Aug - 29 Aug 
30 Aug - 5 Sep 
6 Sep - 12 Sep 
13 Sep - 19 Sep 
20 Sep - 26 Sep 
27 Sep - 3 Oct 

Tota l s  (Weeks 32-40) 482.317 364.121 225.427 1.330.040 51 261.849 107.991 0 256.550 73.295 16.703 5.369 3.123.713 

Tota l s  ( a l l  season) 900.728 400.527 225.427 1.674.018 51  323.385 864.795 44.120 1.411.273 330.867 367.733 539.298 7.082.222 

' Includes a l l  waters of D i s t r i c t  112. except  112-22 (Hidden F a l l s ) .  



T a b l e  5 .  Landed c a t c h  o f  l a r g e  ( > 2 8  i n )  ch inook  salmon r e p o r t e d  on f i s h  t i c k e t s  i n  t h e  
1987 Sou theas t  A laska commercia l  p u r s e  s e i n e  f i s h e r y  by d i s t r i c t  and week. 

Catch  by D i s t r i c t  (numbers o f  c h i n o o k  salmon) 
S t a t  
Week 1 0 1  102 103  104 1 0 5  109 110 111 1 1 2 a  112-22 113  114 T o t a l s  

Non-Re ten t i on :  
2 6 
2 7 
2 8 63b 
29 
3 0 
3 1 

T o t a l s :  6 3  8 

R e t e n t i o n :  
3 2 50 8 2  2.812 

I 3 3  4 2 3 252 
34 5 456 

I 3 5 
3 6 3 8 3 
37 9 5 
3 8 
39 1 
4 0 1 

T o t a l s :  9 3  133  1 3  3.520 46 40 4 2 20 5 7 6 3.970 

Season 
T o t a l s :  156 1 3 3  1 3  3 , 5 2 8  0 58  40 10  140 

V n c l u d e s  a1 1  w a t e r s  o f  D i s t r i c t  1 1 2 ,  excep t  112-22 (H idden  F a l l s ) .  
H a r v e s t  o f  l a r g e  ch inook  salmon i n  Neets Bay t e r m i n a l  h a r v e s t  area.  



T a b l e  6 .  Landed c a t c h  o f  s m a l l  ( < 2 1  i n )  c h i n o o k  salmon r e p o r t e d  on f i s h  t i c k e t s  i n  t h e  
1987 S o u t h e a s t  A l a s k a  commerc ia l  p u r s e  s e i n e  f i s h e r y  b y  d i s t r i c t  and week. 

Ca tch  by  D i s t r i c t  (numbers o f  c h i n o o k  sa lmon)  

Week 101  102 1 0 3  104 105  109 110 111 l l Z a  112-22 113 114 T o t a l s  

N o n - R e t e n t i o n :  
26 
2 7 
2 8 
29 
30 153  
3 1 

T o t a l s :  153  42 

R e t e n t i  on: 

T o t a l s :  5 25 16  519 2 20 3 3  18 1 8 4 8 731 

Season 
T o t a l s :  158  25  1 6  561 2 120 243 33  53  300 236 54 1 . 8 0 1  

a I n c l u d e s  a l l  w a t e r s  o f  D i s t r i c t  112 .  e x c e p t  112-22 ( H i d d e n  F a l l s ) .  



T a b l e  7 .  Summary o f  e s t i m a t e d  g r o s s  c a t c h e s  o f  c h i n o o k  salmon i n  t h e  1987 
S o u t h e a s t  A l a s k a  p u r s e  s e i n e  f i s h e r y  based on c a t c h  p e r  u n i t  o f  
e f f o r t  d a t a  c o l l e c t e d  as p a r t  o f  t h e  d o c k s i d e  o b s e r v a t i o n l s k i p p e r  
i n t e r v i e w  program.  

D i s t  P e r i o d  
E s t i m a t e d  Ch inook  Salmon Gross Ca tch  

D i s p o s i  t i  ona S  m  Med L s T o t a l  

1 0 1  Non- r e t e n t i  on Re1 eased A1 i ve 
Dead 

R e t e n t i o n  Re leased A1 i v e  
Dead 

T o t a l  Re1 eased A1 i ve 
Dead 

102 N o n - r e t e n t i o n  Re1 eased A1 i v e  
Dead 

R e t e n t i o n  Re1 eased A1 i ve 
Dead 

T o t a l  Re1 eased A1 i ve 
Dead 

103 R e t e n t i o n  Re1 eased A1 i ve 
Dead 

104 Non- r e t e n t i o n  Re leased A1 i v e  
Dead 

R e t e n t i o n  Re1 eased A1 i ve 
Dead 

T o t a l  Re1 eased A1 i ve 
Dead 

109 N o n - r e t e n t i o n  Re leased A l i v e  
Dead 

R e t e n t i  on Re1 eased A1 i ve 
Dead 

T o t a l  Re leased A1 i v e  
Dead 

110 N o n - r e t e n t i o n  Re1 eased A1 i v e  
Dead 

R e t e n t i  on Re1 eased A1 i ve 
Dead 

T o t a l  Re leased A1 i v e  
Dead 



T a b l e  7 .  ( p  2  o f  2 ) .  

E s t i m a t e d  Ch inook  Salmon Gross Ca tch  
D i s t  P e r i o d  Di  s p o s i  t i  on S  m  Med Lg T o t a l  

111 N o n - r e t e n t i o n  Re leased A1 i v e  
Dead 

112 N o n - r e t e n t i o n  Re leased A1 i v e  
Dead 

R e t e n t i  on Re1 eased A1 i ve 
Dead 

T o t a l  Re1 eased A1 i ve 
Dead 

113  N o n - r e t e n t i o n  Re leased A1 i v e  
Dead 

R e t e n t i  on Re1 eased A1 i v e  
Dead 

T o t a l  Re leased A1 i v e  
Dead 

114 N o n - r e t e n t i o n  Re leased A1 i v e  
Dead 

R e t e n t i o n  Re leased A1 i v e  
Dead 

T o t a l  Re1 eased A1 i ve 
Dead 

T o t a l s :  
Non- r e t e n t i o n  Re1 eased A1 i ve 2.521 305 1 .119  3 , 9 4 5  

Dead 4 , 3 6 4  1 , 8 2 8  647 6 .839 
R e t e n t i  on Re1 eased A1 i ve 846 334 152 1 .332  

Dead 2 ,560  1 .165  2 ,579  6 , 3 0 4  

A l l  Season Re1 eased A1 i ve 3 , 3 6 7  639 1 . 2 7 1  5 ,277  
Dead 6 , 9 2 4  2 , 9 9 3  3 , 2 2 6  13 .143  

Grand T o t a l  s :  1 0 , 2 9 1  3 .632 4 ,497  1 8 , 4 2 0  

V e a d  i n c l u d e s  a l l  f i s h  i n  t h e  g r o s s  c a t c h  t h a t  were n o t  r e l e a s e d  a l i v e  
( i . e . ,  l a n d e d  c a t c h ,  d i s c a r d e d  f i s h ,  and f i s h  r e t a i n e d  f o r  p e r s o n a l  u s e ) .  



T a b l e  8. C o m p a r i s o n  o f  c a t c h  e s t i m a t e s  o f  c h i n o o k  s a l m o n  c a u g h t  i n  t h e  1987 
S o u t h e a s t  A1 aska  p u r s e  s e i n e  f i s h e r y .  

ALL SEASON: 
E s t i m a t e d  G r o s s  C a t c h  E s t i m a t e d  C a t c h  

o f  C h i n o o k  Sa lmon o f  C h i n o o k  Salmon 
( d e r i v e d  f r o m  D o c k s i d e  D a t a )  ( d e r i v e d  f r o m  F i s h  T i c k e t  D a t a )  

D i s t r i c t  S  m  Med L g  T o t a l  S m a  M e d b  L g b  T o t a l  

T o t a l s  10,291 3.632 4,497 18,420 1.333 2.960 5,890 10.183 

NON- RETENTION PERIOD: 

D i s t r i c t  Sm Med L g  T o t a l  S m c  M e d d  L g e  T o t a l  

T o t a l s  6.885 2,133 1,766 10,784 602 1,687 1,920 4,132 



Tab le  8. ( p  2  o f  2 ) .  

RETENTION P E R I O D :  

E s t i m a t e d  Gross Catch  E s t i m a t e d  Catch  
o f  Chinook Salmon o f  Chi nook Salmon 

( d e r i v e d  f r o m  Docks ide  Da ta )  ( d e r i v e d  f r o m  F i s h  T i c k e t  Da ta )  

D i s t r i c t  S m Med Lg T o t a l  Sm Med La T o t a l  

T o t a l s  3,406 1.499 2,731 7.636 731 1.350 3.970 6.051 

V s t i m a t e d  c a t c h  of  s m a l l  ch inook  salmon d e r i v e d  f r o m  f i s h  t i c k e t  d a t a  
r e p r e s e n t s  l anded  c a t c h  r a t h e r  t h a n  g r o s s  c a t c h .  ' E s t i m a t e d  c a t c h e s  o f  medium and l a r g e  ch inook  salmon d e r i v e d  f r o m  f i s h  t i c k e t  
d a t a  r e p r e s e n t  g r o s s  ca t ches .  
E s t i m a t e d  l anded  c a t c h  of  s m a l l  c h i n o o k  salmon i n  t h e  n o n - r e t e n t i o n  p e r i o d  
was c a l c u l a t e d  w i t h  t h e  r a t e s  o f  sma l l  ch inook  p e r  b o a t - h r  f r o m  f i s h  t i c k e t  
da ta  d u r i n g  t h e  r e t e n t i o n  p e r i o d  and t o t a l  f i s h i n g  e f f o r t  r e p o r t e d  d u r i n g  t h e  
n o n - r e t e n t i o n  p e r i o d  ( s e e  T a b l e  1 5 ) .  
E s t i m a t e d  g r o s s  c a t c h  of  medium ch inook  salmon f o r  t h e  n o n - r e t e n t i o n  p e r i o d  
was c a l c u l a t e d  w i t h  t h e  r a t e s  o f  e s t i m a t e d  g ross  ca t ches  o f  medium t o  l a r g e  
c h i n o o k  salmon d e r i v e d  f r o m  d o c k s i d e  o b s e r v a t i o n l s k i p p e r  i n t e r v i e w  d a t a  and 
m u l t i p l i e d  by  t h e  e s t i m a t e d  g r o s s  c a t c h  o f  l a r g e  c h i n o o k  salmon d e r i v e d  f r o m  
f i s h  t i c k e t  d a t a  ( s e e  Tab les  12  and 1 6 ) .  
E s t i m a t e d  g r o s s  c a t c h  o f  l a r g e  ch inook  salmon i n  t h e  n o n - r e t e n t i o n  p e r i o d  was 
c a l c u l a t e d  w i t h  t h e  r a t e s  o f  l a r g e  c h i n o o k  salmon p e r  b o a t - h r  d e r i v e d  f r o m  
f i s h  t i c k e t  da ta  d u r i n g  t h e  r e t e n t i o n  p e r i o d  and t o t a l  f i s h i n g  e f f o r t  
r e p o r t e d  d u r i n g  t h e  n o n - r e t e n t i o n  p e r i o d  ( s e e  T a b l e  1 8 ) .  

Landed c a t c h  r e p o r t e d  on f i s h  t i c k e t s .  
E s t i m a t e d  g r o s s  c a t c h  o f  medium ch inook  salmon f o r  t h e  r e t e n t i o n  p e r i o d  was 
c a l c u l a t e d  u s i n g  t h e  r a t e s  o f  e s t i m a t e d  g ross  ca t ches  of medium t o  l a r g e  
c h i n o o k  salmon d e r i v e d  f r o m  t h e  d o c k s i d e  o b s e r v a t i o n l s k i p p e r  i n t e r v i e w  d a t a  
d u r i n g  t h e  r e t e n t i o n  p e r i o d ,  and m u l t i p l i e d  by t h e  g ross  c a t c h  o f  l a r g e  
c h i n o o k  salmon r e p o r t e d  on f i s h  t i c k e t s  d u r i n g  t h e  r e t e n t i o n  p e r i o d  ( see  
T a b l e  1 7 ) .  
Landed c a t c h  o f  l a r g e  c h i n o o k  salmon r e p o r t e d  on f i s h  t i c k e t s  d u r i n g  t h e  
r e t e n t i o n  p e r i o d  was assumed t o  equal  g r o s s  c a t c h .  



Tab le  9 .  E s t i m a t e d  c a t c h - a n d  m o r t a l i t y  of ch inook  salmon t h a t  were r e l e a s e d  a l j v e  (by  s i z e  c l a s s .  
district, and t i m e  p e r i o d )  i n  t h e  1987 Sou theas t  Alaska pu rse  s e l n e  f i s h e r y .  

E s t i m a t e d  No. Es t .  M o r t a l i t y  Es t imated-No.  E s t ,  M o r t a l i t  E s t i m a t e d  No. Est .  M o r t a l i t y  
Smal l  Chinook Small  Chinook Medium C h ~ n o o k  Medlum ~ h l n o o i  Large Chinook Large Chinook 

Re1 easeda Re1 ease4 Re1 ease! Re1 eas5d Re1 e a s ~ d  Re! ea shed 
D i  s t  A1 i ve A1 i ve A1 i ve A1 i ve A1 i ve A1 l v e  

T o t a l :  2,521 1,766 

T o t a l  : 84 6  592 

T o t a l  M o r t a l i t y :  3,694 
( a l l  s i z e  c l a s s e s )  

a Catch e s t i m a t e  d e r i v e d  f r o m  d o c k s i d e  i n t e r v i e w  d a t a .  
M o r t a l i t y  c a l c u l a t e d  assuming a  70% r a t e  of m o r t a l i t y  o f  f i s h  r e l e a s e d  a l i v e .  
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F i g u r e  1. Southeast  Alaska commercial f i s h i n g  d i s t r i c t s .  
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NON-RETENTION 

a RETENTION I 
Gross Catch Estimate = 18.420 

SMALL MEDIUM LARGE TOTAL 

Figure 7. Estimated gross catch of chinook salmon in the 1987 Southeast Alaska purse seine 
fishery by size class and retention and non-retention periods. Data was collected as 
part of the dockside observation/skipper interview program, and expanded by boat-hour 
of effort. 
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Append i x  A.3. E f f o r t  (number  o f  u n i q u e  b o a t s  f i s h e d )  by  d i s t r i c t  and b y  
s t a t i s t i c a l  week i n  t h e  S o u t h e a s t  A l a s k a  p u r s e  s e i n e  f i s h e r y ,  
1987.  

D i s t  S t a t  E f f o r t  D i s t r i c t  D i s t  S t a t  E f f o r t  D i s t r i c t  
Week T o t a l s  Week T o t a l s  



Port : 

CONFIDENTIAL ------------ 
Alaska Department of Fish and Game 

Inc ident i  a1 Chinook h r t a l  i t y  Assessment 
1987 Docksida Sampling O f  Purse Seine Landings Oata Form 

Date sold: 

Processor: Stat. week: 

Sampl e r  : 

Vessel nam: 

ADF&G Number: 

Opening Dates: 

Tender: Yes No 

Seine Net Depth: Fish Ticket Numbers: 
(preferably i n  fathoms) Thi s Del l  very: 

Pr io r  Del i ver i  es: 
Logbook Part ic ipant:  Yes No 

Catch ~y Species For This Opening: 
----------I----------------------- 

Reoorted on 
~ i s h  Ticket - 

Chinook: 

~ a t a l  
Source 

Not reoorted on t h i s  Fish T icket  
Sold Re1 eased Re1 eased n 

Earl i e r  A1 i ve - Dead - Other5 
Open i ng 
Total - 

Small 
(21" - - 
Med i ua 
>21-128" - 
Large 
>28" - - 

Chum: - 
Pink: - 
Coho: - 
Sockeye : - 

1 Oata Source: Counted C) o r  Fish Ticket (FT). 
2 Fish not  sold, repo r t i d  as pinks, given away, discarded, etc.  

(Note d ispos i t ion  of f i sh  i n  cements.) 

Appendix B . 1 .  Purse seine dockside observation/skipper interview 
data form. 



Appendix C.1. Summary o f  dockside obse rva t i on  and sk ipper  i n t e r v i e w  data c o l l e c t e d  du r i ng  t h e  l a r g e  chinook salmon n o n - r e t e n t i o n  
p e r i o d  ( 5  J u l y  t o  1 August) o f  t h e  1987 Southeast Alaska purse se ine f i s h e r y .  

D i s t r i c t :  101  102  1 0 3  104 109 110 111 112  ' 112-22  113 114 T o t a l s  

No. Landings Sampled: 2 4 3 0 4 5  3 22 3 1 0  23  1 2  19 164 

Gross Catch and Percent o f  Tota 
Chum Sa l mon : No. 1.445 

Pink Salmon: No. 

Coho Salmon: No. 

Sockeye Salmon: No. 

Chinook Salmon: No. 

Gross Catch: No. 

P a r t i c i p a t i n q  Vesselsb- 
0 , 8'0 

'if::% $ii!71% 
0 35.799 11.401 

65.41% 82.16% 
0 4.226 8 6 

7.72% 0.62% 
0 11.899 1 7 8  

21.74% 1.28% 
0 361 3 2 

0.66% 0.23% 
0 54.729 13.877 

Gross Catch and Percent  o f  Chinook Salmon (by  d i s p o s i t i o n  and s i z e  c l a s s ) :  
Ke leased Al i ve 

binal l :  No. 87  1 0  0 8 8  2 18 . -  - -~ 

32.58% 41.67% 60.27% 10.53% 16.67% 
Medium: No. 6 2 0 3 1 0 8 

6.32% 40.00% 46.97% 0.00% 25.81% 
Large: No. 9 2 0 115  8 2 6 

30.00% 40.00% 77.18% 100.00% 66.67% 
Discarded 

Small: No. 1 3 8  13 0 37 2 4 0 0 1 7 0 202 
51.69% 54.17% 25.34% 10.53% 3.70% 0.00% 0.00% 2.04% 6.86% 0.00% 24.88% 

Medium: No. 8 1  2 0 2 8 0 7 0 7 0 0 1 126 
85.26% 40.00% 42.42% 0.00% 22.58% 0.00% 24.14% 0.00% 0.00% 3.33% 35.80% 

Large: No. 3 0 0 3 1 0 1 0 2 0 3 1 4 1 
10.00% 0.00% 20.81% 0.00% 2.56% 25.00% 0.00% 20.00% 20.00% 15.30% 

Kept/Other/Sold 
Small: No. 4 2 1 0 2 1 1 5  8 6 1 3  34  3 8  95 15  360 

15 .73% 4.17% 14.38% 78.95% 79.63% 100.00% 100.00% 77.55% 93.14% 30.00% 44.33% 
Medium: No. 8 1 0 7 5 1 6  1 3  22 2 7 2 2 7 1 7 3  

8.42% 20.00% 10.61% 100.00% 51.61% 92.86% 75.86% 50.00% 98.63% 90.00% 49.15% 
Large: No. 1 8  3 0 3 0 1 2  1 3 8 5 0 5 3  

60.00% 60.00% 2.01% 0.00% 30.77% 100.00% 37.50% 100.00% 33.33% 0.00% 19.78% 

To ta l s  
Small: No. 267 24 0 146 19  1 0 8  13 34 4 9 102 50 81 2 
Medium: No. 95  5 0 66 5 31 14 29 4 7 3 30 352 
Large: No. 30 5 0 149 8 3 9 1 8 8 1 5  5 268 

V n c l u d e s  a l l  waters o f  D i s t r i c t  112.  exce t 112-22  (Hidden F a l l s ) .  
Chum. p ink .  sockeye, and coho salmon c a t c l e s  repo r ted  as landed on f i s h  t i c k e t s  were assumed equ i va len t  t o  gross catch.  Chinook 
salmon gross catches were obta ined f rom dockside observat ion  and sk ippe r  i n te rv iews  and i n c l u d e  a l l  s i z e  classes and 
d i s p o s i t i o n s .  



Appendix C.2.  Summary o f  dockside obse rva t i on  and s k i  e r  i n t e r v i e w  data c o l l e c t e d  d u r i n g  t h e  l a r g e  chinook salmon r e t e n t i o n  
per iod .  ( 2  August t o  3 October) o f  t h e  !887 Southeast Alaska purse se ine f ~ s h e r y .  

D i s t r i c t :  1 0 1  102  103 104 1 0 9  110 111 112  "12-22 1 1 3  114  Tota ls  

No. Landings Sampled: 11 1 2  4 2 5 9 7 0 6 7 0 1 8 2 

Gross Catch and Percen 
Chum Sa lmon: No. 

Pink Salmon: No. 

Coho Salmon: No. 

Sockeye Salmon: No. 

Chinook Salmon: No. 

Gross Catch: No. 

t o f  Tota 

'i!& 
55.837 

91.71% 
610 

1.00% 
2.654 

4.36% 
7 0 

0.11% 
60.887 

Gross Catch and Percent o f  Chinook Salmon (by d i s p o s i t i o n  and s i z e  c lass) :  
Keleased A l i v e  

m a l l :  No. 15 2 7 0 4 0 11 0 0 2 0 0 5 9 
36.59% 49.09% 0.00% 10.81% 0.00% 23.40% 0.00% 18.18% 29.50% 

Medium: No. 7 5 0 1 7  0 3 0 2 0 0 0 34 
53.85% 45.45% 44.74% 0.00% 15.00% 40.00% 0.00% 34.00% 

Large: No. 0 0 1 0 0 0 0 0 1 0 0 2 
0.00% 0.00% 100.001 0.00% 0.00% 0.00% 0.00% 12.50% 0.84% 

Discarded 
m a l l :  No. 1 8  8 5 0 0 0 0 0 0 0 0 3 1 

43.90% 14.55% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% 15.50% 
Medium: No. 6 2 0 2 0 0 0 0 0 0 0 10  

46.15% 18.18% 5.26% 0.00% 0.00% 0.00% 0.00% 10.00% 
Large: No. 0 0 0 0 0 0 0 0 0 0 0 0 

0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Kept/Other/Sol  d 

m a l l :  NO. 8 2 0 0 3 3  1 3 6 0 3 9 0 0 110 
19.51% 36.36% 0.00% 89.19% 100.00% 76.60% 100.00% 81.82% 55.00% 

Medium: No. 0 4 0 1 9  3 17  0 3 10  0 0 56 
0.00% 36.36% 50.00% 100.00% 85.00% 60.00% 100.00% 56.00% 

Large: No. 16  1 5  0 168  6 2 0 0 5 7 0 0 237 
100.005 100.00% 0.00% 100.00% 100.00% 100.00% 100.00% 87.50% 99.16% 

T o t a l s  
S m a l l :  No. 4 1  55 5 3 7 1 47 0 3 11 0 0 200 

Medium: No. 1 3  11 0 3 8 3 2 0 0 5 1 0  0 0 100 
Large: No. 1 6  1 5  1 168  6 2 0 0 5 8 0 0 239 

Inc ludes a l l  waters o f  D i s t r i c t  112. exce t 112-22  (Hidden F a l l s ) .  ' Chum. p ink .  sockeye. and coho salmon catcges re o r t e d  as lpnded on f j s h  t i c k e t s  "ere  assuned equ iva lent  t o  gross catch.  Chinook 
salmon ross catches were ob ta ined  f rom docks i f e  obse rva t i on  and sk ipper  i n te rv iews  and i n c l u d e  a l l  s i r e  c lasses and 
d i s p o s i f i o n s .  
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Appendix C.5. ( p .  2 of 2)  

Landed Catch of Large Chinook Salmon Large Chinook Salmon Never Landed 
No. of 
Landings Reported on Observed Re1 eased Kept or  

Dist Period Sampled Sales Sl ips  a on Docks '-" Alive Discarded 

Non-Ret 
Retention 
Non-Ret 
Retention 
Non - Ret 
Retenti on 
Non-Ret 
Retention 
Non - Ret 
Retention 
Non - Ret 
Retenti on 
Non - Ret 
Retenti on 

Non-Ret 
Retention 
Non-Ret 
Retention 
Non-Ret 
Retenti on 

Total Non-Ret 164 10 
Retention 82 225 

Grand Total 246 235 231 6 2 9 8 

a Catch t o t a l s  were obtained d i r e c t l y  from f i s h  t i c k e t s .  
Catch t o t a l s  were obtained d i r e c t l y  from dockside observations or skipper interviews.  
A1 1 f i s h  were observed during unloading. including those sold and n o t  so ld .  

* Includes a l l  waters of D i s t r i c t  1 1 2 ,  including 112-22 (Hidden F a l l s ) .  



Appendix 0.1. E s t i m a t e d  g ross  ca t ches  o f  c h i n o o k  salmon i n  t h e  1987 Southeast  A laska p u r s e  s e i n e  f i s h e r y  based on c a t c h  p e r  u n i t  o f  e f f o r t  d a t a  c o l l e c t e d  as 
p a r t  o f  t h e  docks ide  o b s e r v a t i o n l s k i p p e r  i n t e r v i e w  program. 

Whole D i s t r i c t  
Pe rcen t  

S t  11 Boats 11 Hrs  Boa t -H r  Sample E f f o r t  /I Boats T o t a l  
O i s t  Wk Samoled F i shed  Samoled Boat -Hours  F i shed  Boat -Hr  D i s p o s i t i o n  

Re1 A1 i v e  
Oead 
Re1 A l i v e  
Oead 
Re1 A l i v e  
Oead 
Re1 A l i v e  
Oead 

Re1 A l i v e  
Dead 
Re1 A l i v e  
Oead 
Re1 A l i v e  
Oead 
Re1 A1 i v e  
Oead 
Re1 A l i v e  
Oead 
Re1 A l i v e  
Oead 
Re1 A l i v e  
Oead 
Re1 A l i v e  
Oead 

103 34 2 15 30 2.34 85.50 1.282.50 Re1 A l i v e  
Oead 

36 0 3 0 0 0.00 48.33 1.449.90 Re1 A l i v e  
Oead 

37 2 36 72 5.19 38.50 1.386.00 Re1 A l i v e  
Oead 

38 0 12 0 0.00 27.50 330.00 Re1 A l i v e  
Oead 

39 0 24 0 0.00 11 -00  264.00 Re1 A l i v e  
Oead 

Sampled 
Chinook Catches Chinook Per  Boa t -H r  ' Es t ima ted  Chinook Catch 

Standard 
Sm Med Lg Sm Med Lg Sm Med Lg T o t a l s  D e v i a t i o n  

T o t a l s :  2.548 

T o t a l  s: 

0 0 1 0 . 0 0 0 0 0 . 0 0 0 0 0 . 0 3 3 3  
5 0 0 0.1667 0.0000 0.0000 

0.0000 0.0000 0.0098 
0.0490 0.0000 0.0000 

0 0 0 0 .00000 .00000 .0000  
0 0 0 0 .00000 .00000 .0000  

0.0000 0.0000 0.0098 
0.0490 0.0000 0.0000 
0.0000 0.0000 0.0098 
0.0490 0.0000 0.0000 

T o t a l s :  
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Appendix  0.1. ( p  3 o f  4).  

Whole D i s t r i c t  
Pe rcen t  

Sampled 
Chinook Catches Chinook Per Boa t -H r  Es t ima ted  Chinook Catch 

S t  {/ Boats 1) Hrs Boat -Hr  Sample E f f o r t  1) Boats  T o t a l  S tandard 
O i s t  Wk Sampled F i shed  Sampled Boat -Hours  F i shed  Boa t -H r  D i s p o s i t i o n  Sm Med Lg Sm Med Lg Sm Med Lg T o t a l s  D e v i a t i o n  

111 30 3 15 4 5 42.86 7.00 105.00 Re1 A l i v e  0 1 0 0.0000 0.0222 0.0000 0 2 0 2 
Dead 13 13 1 0 .28890 .28890 .0222  30 30 2 6 2 

Re1 A1 i v e  
Oead 
Re1 A1 i v e  
Dead 
Re1 A l i v e  
Oead 
Re1 A l i v e  
Oead 
Re1 A l i v e  
Dead 
Re1 A l i v e  
Dead 
Re1 A l i v e  
Dead 
Re1 A l i v e  
Oead 

T o t a l s :  

T o t a l s :  1.619 675 489 2.783 313.8 

1 1 3 2 8  1 15 15 100.00 1.00 15.00 Re1 A l i v e  0 0 1 0 .00000 .00000 .0667  0 0 1 1 
Dead 11 3 0 0 .73330 .20000 .0000  11 3 0 14 

29 0 15 0 0.00 29.33 439.95 Re1 A l i v e  0.0000 0.0025 0.0176 0 1 8 9 
Dead 0.2575 0.1818 0.0202 113 80 9 202 

30 2 15 30 10.81 18.50 277.50 Re1 A l i v e  0 0 0 0 .00000 .00000 .0000  0 0 0 0 
Dead 4 5 0 0 .13330 .16670 .0000  37 46 0 83 

3 1  9 3 9 351 18.75 48.00 1.872.00 Re1 A l i v e  0 1 6 0.0000 0.0028 0.0171 0 5 32 37 
Dead 87 64 8 0.2479 0.1823 0.0228 464 341  43 848 

33 0 39 0 0.00 5.50 214.50 Re1 A l i v e  0.0000 0.0025 0.0176 0 1 4 5 
Oead 0.2575 0.1818 0.0202 55 39 4 98 

34 0 15 0 0.00 15.00 225.00 Re1 A l i v e  0.0000 0.0025 0.0176 0 1 4 5 
Oead 0.2575 0.1818 0.0202 58 4 1  5 104 

36 0 15 0 0.00 45.50 682.50 Re1 A l i v e  0.0000 0.0025 0.0176 0 2 12 14 
Dead 0.2575 0.1818 0.0202 176 124 14 314 

37 0 36 0 0.00 14.00 504.00 Re1 A l i v e  0.0000 0.0025 0.0176 0 1 9 10 
Dead 0.2575 0.1818 0.0202 130 92 10 232 

- c o n t i n u e d -  
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Append ix  E . 1 .  E s t i m a t e d  l a n d e d  c a t c h  o f  s m a l l  c h i n o o k  salmon i n  t h e  1987 
S o u t h e a s t  A laska  p u r s e  s e i n e  f i s h e r y  when t h e  f i s h e r y  was 
c l o s e d  t o  t h e  r e t e n t i o n  o f  l a r g e  c h i n o o k  salmon ( 5  J u l y  t o  1 
Augus t  1. 

- 

N o n - R e t e n t i o n  P e r i o d :  R e t e n t i o n  P e r i o d :  N o n - R e t e n t i o n  P e r i o d :  
T o t a l  Boa t -Hou rs  Landed Ca tch  Smal l  E s t i m a t e d  Landed Ca tch  

D i  s t  F i  shed Ch inook  p e r  B o a t - H r  " Smal l  Chi  nook 

T o t a l s  602 

a Landed c a t c h  o f  s m a l l  c h i n o o k  p e r  b o a t - h o u r  f r o m  f i s h  t i c k e t  d a t a  d u r i n g  t h e  
r e t e n t i o n  p e r i o d .  See T a b l e  10.  
Number o f  s m a l l  c h i n o o k  p e r  b o a t - h o u r  was c a l c u l a t e d  by a v e r a g i n g  r a t e s  f r o m  
D i s t r i c t s  9  and 10 .  



Appendix E . 2 .  E s t i m a t e d  g ross  c a t c h  o f  medium ch inook  salmon i n  t h e  1987 
Southeast  A laska p u r s e  s e i n e  f i s h e r y  when t h e  f i s h e r y  was 
c l o s e d  t o  t h e  r e t e n t i o n  o f  l a r g e  ch inook  salmon ( 5  J u l y  t o  
1 Augus t ) .  

Non- R e t e n t i  on P e r i o d :  Non-Re ten t i on  P e r i o d :  Non-Re ten t i on  P e r i o d :  
E s t i m a t e d  Gross Gross Catch  Rates o f  E s t i m a t e d  Gross 
Catch  o f  Large Medium t o  Large o f  Catch  Medium 

D i s t  Chinook Salmon a Chinook Salmon Chinook Salmon 

T o t a l s  1,920 1.610 

V s t i m a t e d  g ross  c a t c h  o f  l a r g e  ch inook  salmon d e r i v e d  f r o m  f i s h  t i c k e t  
d a t a .  

Medium t o  l a r g e  ch inook  salmon g ross  c a t c h  r a t e s  were c a l c u l a t e d  f r o m  t h e  
e s t i m a t e d  g ross  ca tches  d e r i v e d  f r o m  d o c k s i d e  o b s e r v a t i o n l s k i p p e r  i n t e r v i e w  
d a t a  d u r i n g  t h e  n o n - r e t e n t i o n  p e r i o d .  



Appendix E.3. Estimated gross  ca tch  of medium chinook salmon in  t h e  1987 
Southeas t  Alaska purse  s e i n e  f i s h e r y  when t h e  f i s h e r y  was 
open t o  t h e  r e t e n t i o n  of l a r g e  chinook salmon ( 2  August t o  
3  Oc tobe r ) .  

-- - 

Retent ion Per iod:  Retent ion Per iod:  Retent ion Per iod:  
Landed Catch Gross Catch Rates Estimated Gross 

of Large of Medium t o  Large Catch of Medium 
Dis t  Chinook Salmon" Chinook Salmonb Chinook Salmon 

Total  3.970 1.350 

V a n d e d  ca tch  of l a r g e  chinook salmon repor ted  on f i s h  t i c k e t s  dur ing  t h e  
r e t e n t i o n  per iod was assumed t o  equal g ross  c a t c h .  
Medium t o  l a r g e  chinook g ro s s  ca tch  r a t e s  were c a l c u l a t e d  from t h e  es t imated  
g ro s s  c a t ches  der ived  from dockside obse rva t i on / sk ippe r  i n t e rv i ew  da ta  
dur ing  t h e  r e t e n t i o n  pe r i od .  



Appendix E.4. E s t i m a t e d  g ross  c a t c h  o f  l a r g e  ch inook  salmon i n  t h e  1987 
Sou theas t  A laska p u r s e  s e i n e  f i s h e r y  when t h e  f i s h e r y  was 
c l o s e d  t o  t h e  r e t e n t i o n  o f  l a r g e  ch inook  salmon ( 5  J u l y  t o  
1 A u g u s t ) .  

Non-Re ten t i on  P e r i o d :  R e t e n t i o n  P e r i o d :  Non-Re ten t i on  P e r i o d :  
T o t a l  Boat -Hours  Landed Catch Large E s t i m a t e d  Gross 

D i  s t  F i  shed Chi  ~ f j g k  - i d i p ~ n  p e r  ErPlm lPfs allPrl8 

T o t a l s  1,920 

a Landed c a t c h  o f  l a r g e  ch inook  salmon p e r  b o a t - h o u r  f r o m  f i s h  t i c k e t  d a t a  
d u r i n g  t h e  r e t e n t i o n  p e r i o d  was assumed t o  equa l  g ross  c a t c h .  
Number o f  l a r g e  ch inook  salmon p e r  b o a t - h o u r  was c a l c u l a t e d  by a v e r a g i n g  
r a t e s  f r o m  D i s t r i c t s  9 and 10.  



Because the Alaska Department of Fish and Game receives federal funding, all of its 
public programs and activities are operated free from discrimination on the basis of race, 
religion, color, national origin, age, sex, or handicap. Any person who believes he or she 
has been discriminated against should write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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